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SECTION 1 
INTRODUCTION 

Under the authority of the Comprehensive Environmental Response, Compensation, and Liability 
Act of 1980 (CERCLA) and the 1986 Superfund Amendments and Reauthorization Act (SARA), 
Roy F. Weston, Inc. (WESTON®) has been contracted by the U.S. Environmental Protection 
Agency (EPA) to perform an Expanded Site Inspection (KI) of the Delta Shipyard site (EPA 
Identification No. LAD058475419) located in the city of Houma, Terrebonne Parish, Louisiana 
(Figure 1-1). Based on available site information, WESTON believes that the site is eligible for 
action under CERCLA/SARA. EPA Region 6 retained WESTON to complete this investigation 
under EPA Contract No. 68-W9-0015 and Work Assignment No. 26-6JZZ. 

WESTON has prepared this Work Plan to describe the activities that will be completed as part 
of the Delta Shipyard ESI. A summary of the site history and known waste characteristics, 
previous site investigations, and the ESI sampling activities are provided in this Work Plan. 
WESTON wiU follow EPA's Contract Laboratory Program (CLP) and WESTON's Corporate 
Quality Assurance/Quality Control (QA/QC) guidelines for sample collection, chain-of-custody 
transfer, and analytical data management during the performance of the Delta Shipyard ESI. 

1.1 PURPOSE AND ORIECTTVE OF THE EST 

The ESI is intended to be the final investigation in an ongoing screening process of known and 
potential hazardous waste sites. The purpose of this ESI is to identify immediate or potential 
threats that hazardous substances attributable to the site may pose to human health and the 
environment by documenting the existence and migration of hazardous substances related to the 
site and by identifying the receptors, or targets, potentially exposed to the hazardous substances. 
EPA wiU use the information obtained during the ESI to evaluate the site using the Hazard 
Ranking System (HRS) and to help decide if the site is a potential candidate for inclusion on the 
National Priorities List (NPL). The intent of the ESI is to provide the documentation necessary 
to either rank a site on the NPL or assign a "No Further Remedial Action Planned" (NFRAP) 
status. 

1.2 SCOPE OF WORK 

The objective of this ESI is to further define the extent and characteristics of hazardous waste 
at the site through the collection and analyses of waste, sediment, and surface water samples 
from locations on and around the Delta Shipyard site. The specific activities that will be 
performed during the ESI to achieve the objective have been divided into major tasks, as 
foUows: 

• Obtain and review available background information concerning the site. 

• Research data related to the groundwater, surface water, soil exposure, and air 
pathways. 

THIS DOCUMENT WAS PREPARED BY ROY F. WESTON, INC., EXPRESSLY FOR EPA. IT SHALL NOT BE RELEASED OR DISCLOSED IN 
WHOLE OR IN PART WITHOUT THE EXPRESS, WRITTEN PERMISSION OF EPA. 

arcs;46032631 ;delta.twp(jsf) 1-1 



• Conduct a site reconnaissance to document current site conditions, locate 
hazardous waste sources, identify potential receptors or targets of a release, and 
select sample locations. 

• Prepare a site-specific Task Work Plan and HASP describing site reconnaissance 
activities and appropriate safety protocol. 

• Collect and analyze waste, sediment, and surface water samples to document and 
characterize on-site hazardous waste sources and the extent of off-site contaminant 
migration. 

• Prepare an ESI report to document the results of the site reconnaissance, sampling 
activities, and sample analyses, as well as to present the background information 
obtained for the site. 

The project tasks are based on WESTON's understanding of the site background information and 
the generic scope of the ESI Work Assignment. These will be discussed in greater detail in the 
following sections. 

1.3 WORK PLAN FORMAT 

The ESI Work Plan has been organized in the following format: 

Section 1—Introduction 
Section 2—Site Background Information 
Section 3—Exposure and Migration Pathway Characteristics 
Section 4—Sampling Activities 
Section 5—Project Information 
Section 6—Reference List 

A copy of the site access agreement is provided in Appendix A, the site-specific HASP is 
provided in Appendix B, sampling procedures are provided in Appendix C, and CLP guidelines 
are provided in Appendix D. The tables and figures referenced throughout this work plan are 
provided following the text of each section. 
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SECTION 2 
SITE BACKGROUND INFORMATION 

A summary of the location, description, operational history, source characteristics, and other 
concerns at the site is presented in this section. The site background information has been 
acquired from reports previously completed for the site, as well as from WESTON's site 
reconnaissance. 

2.1 SITE LOCATION 

The Delta Shipyard site is located on the south side of the City of Houma, Terrebonne Parish, 
Louisiana. The geographic coordinates of the site are approximately 29°34'09" north latitude 
and 90°42'17" west longitude (WESTON, 1996). A Site Area Map derived from a U.S. 
Geological Survey (USGS) 7.5-minute topographic map is provided as Figure 2-1 (USGS, 1963). 

The site can be reached by traveling south on U.S. Highway 90 from New Orleans to Houma. 
Turn left (east) on Main Street and travel approximately 1.8 miles to Howard Avenue. Turn 
right (south) on Howard Avenue and travel approximately 2.2 miles to Industrial Boulevard. 
Turn left (east) on Industrial Boulevard. The site is located at 202 Industrial Boulevard, 
approximately 0.5 mUe east of Howard Avenue. 

The site is currently owned by Mr. Lynn Dean and occupied by several industries including 
Elevated Boats, Inc (EBI). WESTON contacted Mr. Dean (8404 Colonel Drive, Shelmett, 
Louisiana 70043) in January 1996. Mr. Ken Serigne, Plant Manager for EBI ([504] 868-9655), 
signed an EPA Access Agreement form on 13 February 1996 allowing WESTON access to the 
site (Appendix A). WESTON met with Mr. Serigne during the site reconnaissance (Tate, 1996). 

2.2 SITE HISTORY 

The early details of site history are sketchy but indicate that the site was owned by Delta 
Ironworks. The site was part of a large industrial park covering 165 acres and home to seven 
divisions of Delta Ironworks, including Delta Shipyard. Available information indicates that 
Delta Shipyard was the only division that handled hazardous wastes. In 1969, Delta Ironwoods 
was sold to the ChromaUoy American Corporation of St. Louis, Missouri. ChromaUoy 
maintained all seven divisions until November 1980 when five of them (including Delta 
Shipyard) were sold to Delta Services Industries of Houma. Mr. Dean purchased 110 acres of 
the industrial park in 1986 including the property used by Delta Shipyard. 

Delta Shipyard consisted of a cleaning and repairing facility for small cargo boats, fishing boats, 
and oil barges. Before repair work could begin, the boats had to be certified vapor free by the 
U.S. Coast Guard. In order to accomplish this, the boats were first steam cleaned to remove 
oHy wastes. The generated oils and wastewater were subsequently sent through a separation 
process after which the waste oil was recovered and sold. Wastes were stored in two unhned 
pits used as evaporation ponds. The pits were later closed and backfilled in 1984 under the 
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supervision of the Louisiana Department of Environment Quality (LDEQ) Hazardous Waste 
Division. The area is currently covered with gravel and used as a parking lot for EBI 
employees. 

2.3 SITE DESCRIPTION 

WESTON completed the ESI site reconnaissance on 7 March 1996. The site is located in a 
large industrial park which covers approximately 165 acres in southeastern Houma. The 
industrial park forms a peninsula bordered by Bayou La Carpe to the west, boat slips to the east, 
and Industrial Boulevard to the north. Bayou La Carpe provides access to the Gulf of Mexico 
by the Intracoastal Waterway and the Houma Navigation Canal. Mr. Dean currently owns 110 
acres of the industrial park, which is occupied by EBI and several other industries including 
Gemoco to the north; Montco (Christie Industries), Salvage Association, and Huber to the South; 
Offshore Diving, LaForce Enterprise, and Tomahawk to the southwest; and Robichaux 
Equipment and Sigma Welders to the northwest. A Site Plan is provided as Figure 2-2. 

EBI maintains a fabrication plant/office building on-site. Current site operations consist of the 
fabrication and operation of offshore lift boats and the manufacture of cranes for offshore 
platforms. The site contains some former gas stripping equipment (storage tanks, separator, 
boiler) remaining from the Delta Shipyard operation. The backfilled waste oil pits are currently 
used as an employee parking lot, and are located approximately 100 feet east of the fabrication 
building. Two monitoring wells are reportedly located at the edge of the parking lot, but only 
one could be located during WESTON's site reconnaissance. 

Four larger unlined pits are located approximately 800 feet south of the fabrication building (Pits 
1 through 4 on Figure 2-2). The pits were reportedly used to dispose of waste oil and oil field 
drilling material (The Earth Technology Corporation, 1984). Pits 1 through 3 are located east 
of Plant Shell Road and contain a black oily sludge material to an unknown depth. A drainage 
ditch trends south along the western edge of the pits before turning east along the southern edge 
of Pit 3 and discharging to Bayou La Carpe. A berm surrounds pits 1 through 3, but an 
overflow pipe in Pit 2 allows runoff from the pits to flow into the drainage ditch. Pit 4 is 
located west of Plant Shell Road and has apparently been backfilled and currently appears as a 
grassy field. 

2.4 SUMMARY OF PREVIOUS INVESTIGATIONS 

WESTON reviewed available EPA and LDEQ files to collect information regarding previous 
investigations completed at the Delta Shipyard. This information is summarized in the following 
paragraphs. 

• On 3 to 4 November 1980, Soil Testing Engineers, Inc. completed two 50-foot 
soil borings adjacent to the two closed pits located near the EBI office building. 
Soil samples were collected from the borings and submitted to a geotechnical 
laboratory for analyses. The results revealed the presence of clay throughout the 
boring interval. The clay in the O-to-15 foot range was found to have 
permeabilities ranging from 10'^ centimeters per second (cm/sec) to 10"* cm/sec. 
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Two monitoring wells were installed near the borings, to depths of 13 and 20 feet 
below ground surface (Dave, 1980). 

• On 11 March 1981, Ecology and Environment, Inc. completed an EPA 
Preliminary Assessment. The report detailed available site history and indicated 
that the site received five hundred 55-gallon drums per year containing oily 
wastes and that waste manifests were maintained on-site (Ecology and 
Environment, Inc., 1981). 

• On 12 September 1984, The Earth Technology Corporation completed an EPA 
Site Inspection. The report summarized the closure of the two waste oil pits in 
early 1984. According to the report, the pits were first drained and samples of 
the oil sludge remaining in the bottom were collected. The sludge samples were 
then analyzed for corrosivity, toxicity, ignitability, and reactivity. Following 
LDEQ review of the sample results, the remaining sludge was reportedly mixed 
with 30 cubic yards of sandy soil prior to backfilling. Following the pit closures, 
an aboveground storage tank (AST) was installed to replace the pits in the oil-
water separation process (The Earth Technology Corporation, 1984). 

• In June 1985, Wink Engineering collected sludge samples from pits 1 through 4. 
The report indicated that pits 1 through 3 were expos^ and impoundment 4 was 
covered with a thin crust of fill material. The samples were analyzed for volatile 
organic aromatics, cyanide, total phenol, flash point, pH, toxicity, and oil & 
grease. Based on the results, the report concluded that the site did not pose a 
threat to human health or the environment (Dussel, 1985). 

• WESTON completed a Site Inspection Prioritization (SIP) report in December 
1994. A limited number of sludge and drainage ditch sediment samples were 
collected in and around pits 1 through 4 during the investigation. The analytical 
results revealed the presence of several semivolatile organic compounds 
(WESTON, 1994). 

2.5 SOURCE CHARACTERISTICS AND SITE CONCERNS 

The following subsections describe information concerning the known or potential sources at the 
site and the constituents thought to be associated with each source, along with a summary of 
potential concerns associated with contaminant migration and exposure. 

2.5.1 Source Characteristics 

Based on available background information, the potential sources identified at the site include 
six pits and an AST. The two closed pits each measured 75 feet by 35 feet by 5 feet in depth, 
are currently backfilled and covered with gravel, and are used as an employee parking lot. The 
AST has a capacity of 22,8(X) gallons and contains an unknown quantity of waste oil sludge, 
reportedly from historical Delta Shipyard activities. The AST is adjacent to the closed pits and 
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is encompassed by a 1-foot berm. Data detailing the chemical components of the closed 
impoundments and AST are not available. 

Based on the observations during WESTON's site reconnaissance, pits 1 through 4 warrant the 
most attention. Samples from the upper 2 feet of pits 1 through 4 and the associated drainage 
ditch were collected during the 1994 SIP. The analytical results of the pit samples indicated the 
presence of the following constituents: 

2-methylnaphthalene, [47 milligrams per kilogram (mg/kg)] 
Fluorene (5.1 mg/kg) 
Naphthalene (11.0 mg/kg) 
Phenanthrene (8.8 mg/kg) 
Barium (18,000 mg/kg) 

It should be noted that the samples collected from the pits were not composed of sludge present 
in the pits, but rather were collected from soil of the pit berms. This allowed the samples to 
be analyzed through the CLP. It is anticipated that the sludge in the pits contains higher 
concentrations of contaminants. Analyses of the drainage ditch sediment samples showed the 
following: 

Benzo(a)anthracene (6.0 mg/kg) 
Benzo(a)pyrene (4.1 mg/kg) 
Benzo(b)fluoranthene (6.1 mg/kg) 
Chrysene (5.3 mg/kg) 
Fluoranthene (13.0 mg/kg) 
Phenanthrene (5.0 mg/kg) 
Pyrene (12.0 mg/kg) 
Barium (20,500 mg/kg) 

2.5.2 Site Concerns 

Possible concerns associated with the sources at the site and the migration of or exposure to 
hazardous substances attributable to the site through the groundwater, surface water, soil 
exposure, and air pathways include the following: 

• The waste oil pits at the site are unlined, and as such, it is likely that a release 
to groundwater has occurred. However, due to the low permeability of 
subsurface soils and the lack of groundwater use in the site vicmity, the 
groundwater pathway appears to be of minor concern. 

• Based on the appearance of related hazardous constituents in pits 1 through 3 and 
the associated drainage ditch, the surface water pathway is of major concern at 
the site. The drainage ditch discharges to the perennial-flowing Bayou La Carpe 
approximately 50 feet southeast of pit 3. Drinking water intakes, fisheries, and 
sensitive environments are each located in the surface water pathway for the site. 
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A release to surface soil has been documented in the 1994 SIP report. However, 
the site is located in an industrial area and the pits are not frequented by workers. 
As such, the soil exposure pathway appears to be of minor concern. 

A release to air is of minor concern based on the results of historical field air 
monitoring and the low population density in the immediate site vicinity. 
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SECTION 3 
EXPOSURE AND MIGRATION PATHWAY CHARACTERISTICS 

Information regarding the groundwater, surface water, soil exposure, and air pathways is 
presented in the following subsections. Sampling and nonsampling data collected to date are 
addressed. Known data gaps are identified at the end of the section. 

3.1 GROUNDWATER PATHWAY 

The site is situated on Quatemary-age terrace and alluvial deposits composed primarily of sUty 
clays. Borings logs completed during the November 1980 subsurface investigation show the 
presence of clay from the surface to a depth of 50 feet. Laboratory consolidation tests indicate 
the permeability of the upper 15 feet to be between 10"^ and 10"® cm/sec. Two shadow 
monitoring wells were also completed during the 1980 investigation, but sample data from the 
wells are not available. However, water weU information obtained from the Louisiana 
Department of Transportation and Development indicates that there are no drinking water wells 
within 1 mUe of the site (ipOTD, 1996). 

3.2 SURFACE WATER PATHWAY 

The Delta Shipyard site is located near the confluence of several sizable streams, including 
Bayou La Carpe, the Houma Navigational Canal, the Intracoastal Waterway, and Bayou Black. 
Each of the streams receive frequent barge traffic from area industries. See Figure 3-1 for a 
schematic of the surface water bodies in the site vicinity. 

Surface runoff from pits 1 through 3 flows south in a drainage ditch that runs along the west side 
of the pits. After approximately 1,000 feet, the ditch discharges to Bayou La Carpe, the 
probable point of entry to the surface water pathway. Bayou La Carpe flows south 
approximately 4,000 feet to the confluence with the Houma Navigational Canal, which 
eventually discharges to the Gulf of Mexico. Surface water flow in aU water bodies in the 
Houma area is generally to the south; however. Bayou La Carpe, the Houma Navigational 
Canal, and the Intracoastal Waterway are tidaUy influenced, which at times causes considerable 
northward flow. As a result, targets both downstream and upstream of the site are potentially 
impacted by the site. 

The Houma Water Plant (shown on Figure 3-1 as Water Plant No. 3) is located along the 
Intracoastal Waterway, approximately 2.5 miles upstream of the site. The Intracoastal Waterway 
is the main water source, but during times when advancing tides and associated brackish water 
reach the plant, intakes along nearby Bayou Black are used. Documentation of the northernmost 
point of saltwater intrusion is not available. However, for the purpose of this ESI, the intakes 
along Bayou Black will serve as that point. The Houma Water Plant supplies potable water to 
approximately 33,000 residents of Houma and the nearby towns of Dulac and Dularge (Ishigo, 
1996a). 
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Bayou La Carpe, the Intracoastal Waterway, and the Houma Navigational Canal are used as 
commercial fisheries near the site. Catfish and bass are generally caught in freshwater areas. 
When the tides bring brackish water, redfish become the main catch. The majority of area 
commercial fishing occurs farther south in the Houma Navigational Canal, but a local fishery 
specialist has estimated an annual catch within 5 miles of Houma at or below 1,000 pounds; 
flirther south the annual total increases to approximately 10,000 pounds (Ishigo, 1996b). 

Based on available National Wetlands Inventory Maps, the Houma Navigational Canal is 
extensively bordered by wetlands (U.S. Fish and Wildlife Service, 1991 and 1992). Several 
federally threatened and endangered species are known to exist in Terrebonne Parish and include 
the piping plover, bald eagle, and brown pelican. However, based on available information, 
none of the species have been documented within the surface water pathway for the site (Rettig, 
1996). 

3.3 SOIL EXPOSURE 

Of the six pits and one AST at the site, only pits 1 through 3 have documented hazardous 
contamination within 2 feet below the ground surface. Public access to the pits is not restricted, 
but the site and surrounding properties have no apparent recreational value. In addition, the pits 
are surrounded by fairly dense vegetation. Land use in the site vicinity is primarily industrial 
and EBI maintains approximately 30 workers on-site. There is a trailer on-site immediately 
north of the employee parking lot (closed pits) that is home to two friends of Mr. Dean; 
however, there is no documented surficial contamination within 200 feet of the trailer. 

3.4 AIR PATHWAY 

The air pathway appears to be of minor concern based on the results of field air monitoring 
during the ESI site reconnaissance. In addition, there have reportedly been no disposal activities 
at the site for at least 10 years. However, field monitoring for organic vapors during the 1994 
SIP resulted in the detection of organic vapor concentrations in excess of 1,000 times greater 
than background readings at the surface-air interface of pits 1 through 3. Organic vapor levels 
in breathing zone were measured at 1 to 3 times greater than background. 

3.5 DATA GAPS 

Based on review of the background information available and observations made during the site 
reconnaissance, analytical data are needed from pits 1 through 3 for waste characterization and 
from the surface water pathway to determine the extent of off-site contaminant migration. 
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SECTION 4 
SAMPLING ACTIVITIES 

The activities planned for the ESI sampling visit are outlined in this section of the work plan. 
The sampling strategy presented is based on the operational history, known source waste 
characteristics, probable pathways of contaminant migration, and likely targets related to the site. 
The ESI field activities wiU focus on both on- and off-site sampling to document and characterize 
hazardous waste sources at the site and to identify observed contamination or releases. 

WESTON win complete waste, sediment, and surface water sampling activities as part of the 
ESI. Samples will be collected using sampling techniques and QC procedures that meet EPA 
Region 6, EPA CLP, and WESTON guidelines. The specific tasks that will be performed 
during the sampling visit are described in Subsections 4.2, 4.3, and 4.4. It is expected that the 
tasks wUl be completed in the order outlined in these subsections. However, some tasks may 
overlap with others. General information for each task is provided as instructions to guide the 
field team. 

It is important to note that the intent of the sampling mission is to sample what appear to be the 
most contaminated materials in the areas targeted for sampling. Based on the results of the site 
reconnaissance, WESTON has selected locations for sampling that appear to be those most likely 
to provide positive evidence of the presence of hazardous substances on- and off-site. 

4.1 FIELD PERSONNEL 

WESTON plans to have a field team of three people to complete the tasks described in the 
following subsections. The anticipated personnel, along with their respective project roles and 
responsibilities, are identified in Table 4-1. 

4.2 MOBILIZATION TASKS 

The tasks that the WESTON field team wiU complete prior to sampling are described in this 
subsection. 

4.2.1 Task 1—^Mobilization 

The WESTON field team wiU mobilize from the WESTON Regional Equipment Stores (RES) 
warehouse in Houston, Texas. One or two team members wUl load equipment for the sampling 
visit in a van, quaUty-checking the equipment in the process. An equipment checkUst wiU be 
used to verify that the necessary sampling equipment is included in the mobiUzation. 

As part of the mobilization effort, the field team wiU assemble the required sample containers 
and CLP documentation prior to leaving for the site, as time permits. The sample tags, sample 
numbers, and custody seals needed for each sample station wUl be placed in a plastic lock-top 
bag. The sample station number wiU be labeled in ink on each bag. This process wUl faciUtate 
sampling efforts once the fieldwork begins. When the required sampling equipment has been 
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loaded, one or two field team members will drive the equipment van to the site on the day 
before sampling activities are scheduled to begin. The remaining field team member(s) may 
drive or fly to the site. The field team generally wiU meet at its place of lodging, if any, before 
proceeding to the site. WESTON will inform the EPA Work Assignment Manager (WAM) of 
the sampling mission and its final schedule 2 weeks before the start date of the fieldwork. 

Once at the site, the field team leader will meet with the site and EPA representatives, if 
present. The access agreement should be shown to the site representative to reconfirm site 
access. A copy of the Consent for Access form signed by the site representative is included as 
Appendix A. 

As part of initial mobilization recormaissance activities before going on-site, the WESTON team 
wiU drive the route from the site to the nearest hospital. 

4.2.2 Task 2—Health and Safety Meeting and Protocol 

After arriving at the site and checking in with the site representative, if present, the WESTON 
field team leader and the Site Health and Safety Coordinator (SHSC) wiU conduct a meeting to 
review the technical aspects of the project and discuss the site-specific HASP and related 
WESTON Standard Operating Procedures (SOPs) with the sampling team. The HASP and 
related SOPs are provided in this work plan as Appendix B. After this meeting, a copy of the 
HASP, with the map to the hospital on the first page, wUl be placed on the dashboard of the 
field vehicle designated for emergency use. 

The fieldwork will be conducted in accordance with the site-specific HASP. The sampling team 
generally will work with Level-D personal protective clothing and equipment as specified in the 
HASP, as long as air-monitoring results justify this level of protection. The monitoring 
instruments to be used are specified m the HASP. A designated team member will perform a 
field calibration check and overall inspection of the monitoring instruments each day prior to 
sampling. Depending on the air monitoring results, the sampling team may be required to 
upgrade to a Level-C personal protection status if one or more of the air-monitoring action levels 
listed in the HASP are met or exceeded. 

At the start of each day and as necessary at other times during the sampling visit, the field team 
leader wiU conduct safety meetings to reiterate site concerns and address any new technical or 
safety issues. For stream sediment sampling, WESTON will use a moderate size boat to 
traverse the streams and travel between sampling locations. The field team leader will be 
responsible for ensuring that boating safety protocols are adhered to and that sampling activities 
are terminated in the event of bad or deteriorating weather conditions. 

4.2.3 Task 3—Tnitial Sample Location Reconnaissance 

After the safety meeting is conducted, the WESTON field team leader will meet with the site 
representative and any EPA representative present to complete an initial survey of the sample 
locations indicated in the work plan. This will be done to allow the field team leader to become 
familiar with the area of investigation, verify that sample locations are accessible, and identify 
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potential health and safety concerns at each location. This initial reconnaissance will be 
conducted from the support zone as much as possible. If entry into a potential exclusion zone 
is required for this task, a second WESTON team member will accompany the field team leader 
to perform air monitoring during the reconnaissance. 

If a sample location is found to be inaccessible for some reason, alternative sample locations 
may be chosen in consultation with the WESTON Project Team Leader (PTE). The PTE will 
communicate alterations in the work plan to the WESTON Site Manager and EPA WAM. 

4.2.4 Task 4—Acquisition of Off-Site Access 

Prior to performing sampling activities, the owners of any off-site properties for which sampling 
has been proposed wiU be contacted. Unless and EPA representative designated by the WAM 
to obtain off-site access is present in the field, the WESTON PTE will obtain permission from 
the owners for WESTON to collect samples from their property. The owners of off-site 
properties targeted for sampling wiU be provided with a fact sheet explaining the investigation, 
if one is available. 

4.2.5 Task 5—Cnmniand Post Establishment 

After the safety meeting has been held, the WESTON team will establish a command post in an 
accessible location at the site in an area generally thought to be unaffected by site operations, 
if such an area is available. The command post will be located in the support zone in which 
work may proceed in Level D without continuous air monitoring. Access to the exclusion zone 
and contaminant reduction zone established around the on-site waste sources wiU be controlled 
through the command post. 

The command post will include the following: 

• An equipment staging area where equipment can be prepared for use. 

• A decontamination area (as specified in the HASP, Appendix B) where field 
personnel and equipment can be decontaminated. 

• A sample management area where samples can be labeled, preserved, and 
packaged. 

Sampling activities to be performed in off-site areas, if any, will mobilize from the on-site 
command post. 

4.3 SAMPLING TASKS 

Field tasks 6 through 12 associated with the collection of samples are described in the following 
subsections. Sample locations are shown in Figures 4-1 and 4-2 at the end of this section. 
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4.3.1 Task 6—^Documentation of Field Activities 

The WESTON field team leader will document in a logbook the activities performed during the 
sampling visit, as well as other significant observations made throughout the field investigation. 
The field team leader will keep a chronological log of field activities in the logbook. In 
addition, the field team leader will take photographs to support the observations documented in 
the logbook. 

The documentation recorded in the logbook for each sample location wiU include the following: 

Sample station number. 

Sample location (including the depth and the distance and bearing from a fixed 
reference point). 

Sample description (matrix, color, odor, OVA responses, etc.). 

CLP sample numbers and tag numbers. 

Date and time of sample collection. 

Conditions around the sample location. 

4.3.2 Task 7—Equipment Decontamination 

Prior to sampling, the WESTON field team wiU decontaminate the sampling equipment that wiU 
come in contact with the samples during collection procedures. Equipment decontamination wiU 
be performed at the command post. To complete the decontamination process, the following 
steps will be taken: 

• Wash equipment in a tub or bucket with a mixture of potable water and Liquinox 
(or other nonphosphate detergent). 

• Rinse in a bucket with potable water. 

• Rinse with deionized water. 

• AUow to air dry. 

To minimize the need for decontamination, WESTON wiU use dedicated sampling equipment, 
when available, for each sample station. WESTON wiU decontaminate the sampling equipment 
at the command post before and after use. The amount of rinsate water generated wiU be kept 
to a minimum, and the rinsate water generated during the decontamination processes will be 
collected in a small drum or 5-gallon buckets. 
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At the end of the field activities, the water will be disposed of at the end of the sampling mission 
in accordance with Task 17, discussed later in this work plan. 

4.3.3 Task 8—^Waste Sampling 

WESTON will collect waste source samples at six sample stations (POl through P06) during the 
field investigation to characterize pits 1 through 3. The waste samples wiU be collected from 
the 2-to-24 inch depth interval using a hand core sediment sampler. The waste samples wiU be 
collected in general accordance with the waste sampling operating procedures provided in 
Appendix C. The waste samples that WESTON wiU collect are summarized in Tables 4-2 and 
4-3 and shown on Figure 4-1. 

4.3.4 Task 9—Soil Sampling 

WESTON will not collect any soil samples as part of this investigation. 

4.3.5 Task 10—Sediment Sampling 

WESTON will collect drainage ditch and stream bottom sediment samples at 25 sample stations 
(DOl through D25) during field investigation in order to document the extent of contaminant 
migration in the surface water pathway. The sediment samples that WESTON will collect are 
summarized in Tables 4-2 and 4-3 and shown on Figures 4-1 and 4-2. 

Drainage ditch sediment samples wiU be collected at four sample stations (DOl through D04) 
from the on-site drainage ditch bordering pits 1 through 3. The drainage ditch samples wUl be 
collected from the O-to-24 inch depth interval using disposable plastic scoops or a hand core 
sediment sampler. 

The stream bottom sediment samples will be collected from the O-to-6 inch depth interval using 
a deep lake bottom dredge. This type of sampler is designed to collect all types of benthos 
sediments on all varieties of bottoms, except those of the hardest clay. A hand core sediment 
sampler with extension handles wUl be used if the bottom consistency is too hard or vegetated 
to aUow the dredge sampler to work effectively. Bottom sediment samples wUl be coUected at 
21 sample stations (DOS through D25) in Bayou La Carpe, the Houma Navigational Canal, the 
Intracoastal Waterway, and Bayou Black. The samples wUl be collected at seven cross-sections 
of the streams, detaUed as follows: three sample locations wUl be located at each cross-section, 
and wUl consist of one sample coUected from the middle of the channel and one sample coUected 
near each bank. 

WESTON wUl use a moderate size boat to traverse the streams and travel between sampling 
locations. When the appropriate sampling location has been identified, an anchor wUl be 
deployed from the boat, if necessary, to maintain position. A rod wUl then be used to probe the 
consistency of the bottom sediments to determine the appropriate sampling device. If necessary, 
the boat wUl be equipped with a tripod and winch system for dredge sampler retrieval. 

THIS DOCUMENT WAS PREPARED BY ROY F. WESTON, INC., EXPRESSLY FOR EPA. IT SHALL NOT BE RELEASED OR DISCLOSED IN 
WHOLE OR IN PART WITHOUT THE EXPRESS, WRITTEN PERMISSION OF EPA. 

arcs;46032631 ;delta.twp(jsf) 4-5 



4.3.6 Task 11—Surface Water Sampling 

WESTON will collect surface water samples at three sample stations (WOl through W03) to 
determine if nearby drinking water intakes along the Intracoastal Waterway and Bayou Black 
have been impacted by hazardous contamination. The surface water samples that WESTON will 
collect are summariz^ in Tables 4-2 and 4-3 and shown on Figure 4-2. 

4.3.7 Task 12—Groundwater Sampling 

WESTON win not collect any groundwater samples because there are no identified drinking 
water weUs located within 1 mile of the site (LDOTD, 1996). 

4.3.8 Task 13—Quality Assurance/Oualitv Control 

As part of the site investigation, quality assurance/quality control (QA/QC) samples wiU be 
collected to verify the validity of the laboratory results and to determine if the sample integrity 
may have been compromised as a result of field or laboratory procedures. The specific QA/QC 
samples that will be collected are summarized in Tables 4-2 and 4-3, and described in the 
following paragraphs. 

Blind duplicate samples will be collected at a frequency of 1 per 10 samples for each sample 
matrix, and submitted with the original samples in order to evaluate the reproducibility of the 
laboratory methods and results. Efforts will be made to collect the duplicate sample in a 
location where there is either visual evidence of contamination, or where contamination is 
suspected. The duplicate sample will be a split or replicate of the original sample and will be 
submitted for the same laboratory analyses as the original. To this end, blind field duplicate 
samples wiU be collected at sample stations D02, D03, DOS, P06, and W02. 

Equipment blank samples will be collected at a frequency of 1 per day to evaluate the 
effectiveness of decontamination procedures. The samples will be collected by pouring 
deionized water over decontaminated equipment (i.e. hand core or dredge sediment sampler) and 
collecting the rinse water in the appropriate sample containers. 

4.3.9 Task 14—Sample Management 

WESTON wiU manage the samples coUected during the ESI in a manner consistent with EPA 
and EPA CLP guidelines. Specific guidelines are provided in the foUowing subsections. 
Additional guideUnes are provided in Appendix D. 

4.3.9.1 Sample Container Decontamination 

When a sample is coUected and returned to the command post, the Sample Manager wiU see that 
the outside of each container is decontaminated. To decontaminate the sample containers, each 
sample container wiU be washed with deionized water and dried with a paper towel. 
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4.3.9.2 Sample Documentation 

Each sample will be appropriately documented and identified using the appropriate EPA CLP 
labels, tags, and forms. The following guidelines wiU be used: 

• Each sample station will receive a set of CLP sample numbers. Samples for 
organic analysis will receive sample numbers beginning with "F," the inorganic 
samples wiU receive sample numbers beginning with "M," and samples for 
special analyses will receive sample numbers beginning with "S." 

• Each bottle or jar for a sample station will receive a sample number sticker, a 
sample tag, and a custody seal. 

• The sample information wiU be written on the appropriate traffic reports/chain-of-
custody forms, which will remain with the samples. 

Additional information regarding sample documentation procedures is included in Appendix C. 

4.3.9.3 Sample Packaging 

Once labeling is completed, the Sample Manager and field team leader will review the sample 
documentation for accuracy before the samples are packaged for shipping. Once this QA check 
is completed, the samples will be packaged in coolers using the following guidelines: 

• Each sample bottle or jar will be placed within a lock-top bag, which will be 
subsequently sealed. 

• The bottles and jars wiQ be placed into coolers. Samples for organic, inorganic, 
and special analyses will be placed into different coolers, as they typically will 
be going to different laboratories. 

• Vermiculite will be poured and packed into the spaces around the sample 
containers to fill empty space and help prevent breakage during transport. 

• At least two lock-top bags filled with ice will be placed on the samples in each 
cooler to help maintain the ice chest temperature at approximately 4 °C. 
Additional vermiculite may be added on top of the ice to fill the cooler. 

• The appropriate traffic report/chain-of-custody forms (laboratory copies only) wiU 
be sealed inside a plastic lock-top bag and taped to the inside of the cooler Hd. 

• The coolers will then be closed, and they will be sealed with strapping or packing 
tape and at least two EPA custody seals (on opposite sides of the cooler). Also, 
if samples need to be left unattended, they wih be packed in a cooler and the 
cooler will be sealed with custody tape and stored in a secured place. 
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4.3.9.4 Sample Shipping 

When sampling is completed for a given day, the sampling team will ship the samples by 
Federal Express Priority Overnight Service (at government rate) to the assigned laboratories for 
analytical testing. The names and addresses of the laboratories will be provided by EPA by the 
Friday prior to the week that sampling activities are scheduled. Additionally, WESTON will 
subcontract a laboratory to perform high concentration CLP compatible data analyses for the 
samples to be collected from the on-site pits. After shipping the samples, the Sample Manager 
will contact the EPA Contract Laboratory Analytic Services Support (CLASS) with information 
concerning the shipment. 

4.3.10 Task 15—Sample Receipt Fonn Completion 

Following sampling activities at the site or at off-site locations, the WESTON field team leader 
win provide an EPA Receipt for Samples form to the representatives of the property sampled. 
The property representatives need to sign these forms, and the field team leader should provide 
the property owners with a carbon copy of the signed form. These forms wftl identify the date, 
location, and type of each sample collected. The forms will be forwarded to EPA as part of the 
final ESI report. An example Receipt for Samples form is included in Appendix D. 

4.4 DEMOBILIZATION AND OTHER ACTIVITIES 

The remaining tasks wiU be completed by the field team after aU samples are collected and 
shipped and after the field team leader acquires the consent of the WESTON PTL or Site 
Manager. 

4.4.1 Task 16—^Demnhilization 

FoUowmg the completion of all sampling activities, the field team wiU decontaminate, package, 
and transfer aU nondisposable sampling equipment back to the WESTON RES warehouse in 
Houston, Texas. The command post and decontamination areas will also be dismantled. 
WESTON win, as possible, leave the site in the same condition it was prior to the investigation. 

4.4.2 Task 17—^Decontamination Rinsate Water Disposal or Staging 

After completing sampling activities, the field team leader will request permission from the site 
representative, if present, to dispose of the decontamination linsate water in a known or 
suspected source area at the site. If permission is granted, the water wiU be disposed of on-site. 
If the site representative is not present during the fieldwork and the site is inactive and 
abandoned, WESTON generally will dispose of the water on-site unless the site representative 
has previously objected to this practice. The WESTON PTL wUl inform the site representative 
of WESTON'S intent to dispose of the rinsate water on-site when the field team leader is notified 
of the dates of the sampling visit. 

If the site representative will not grant permission for on-site rinsate water disposal, the rinsate 
water will be transferred to a small drum. The rinsate water wiU be sampl^ using protocol 
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similar to that used for surface water sampling. The drum of water then wih be sealed with 
EPA custody tape, labeled, and staged m an area of the site designated by the site representative. 

4.4.3 Task 18—Background Tnfnrmation Acquisition 

While in the field, the WESTON field team leader and other designated personnel may collect 
background information needed to close project data gaps, as time allows. Activities may 
include visiting city offices to collect local agency file information and to obtain maps, locating 
water weUs in the area, or driving along the surface water pathway to visually document 
fisheries and wetlands. Background research tasks will be assigned to the field team leader by 
the PTE once sampling activities are completed. In general, only one or two of the field team 
members will be assigned background research tasks and only if time allows. 

4.5 COMMUNITY RELATIONS 

Persons requesting site information from the WESTON field team wdl be instructed to submit 
a Freedom of Information Act Request to Freedom of Information Officer, U.S. EPA Region 
VI, 1445 Ross Avenue, Dallas, Texas 75202-2733. Reporters wiU be instructed to contact 
EPA's Office of External Affairs at (214) 665-2200 or contact the EPA representative in the 
field if one is present. The WESTON field team leader wiU notify the WESTON PTE or Site 
Manager immediately, if reporters are present at the site. WESTON personnel in the office in 
turn will notify the EPA WAM. 

4.6 FIELD FOLLOWUP MEMORANDUM 

As stated in WESTON's Generic Expanded Site Inspection Work Plan, WESTON wiU submit 
a memorandum to the WAM describing any alterations that were made to the work plan in the 
field. This memorandum wiU also serve to notify the WAM of any conditions observed at the 
site that appeared to represent an imminent threat. 

4.7 REPORT PREPARATION 

After receipt of the validated analytical data, WESTON wiU prepare the final report for the ESI. 
The report will contain information as specified in WESTON's Generic Expanded Site Inspection 
Work Plan and by regional guidance. The report format wiU include the following: 

• An introduction describing the background and purpose of the investigation. 

• A site characteristics section describing the site location, operating history, source 
waste characteristics, and site concerns. 

• A sampling activities section describing the field activities completed during the 
ESI. 
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Individual sections for the groundwater, surface water, sod exposure, and air 
pathways, describing the environmental conditions at the site, likelihood of a 
release, targets, and relevant analytical data. 

A summary and conclusions section discussing the major site concerns. 

A reference list. 

Photographs, field notes, and other reference material (included as appendices). 
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EXPANDED SITE INSPECTION 
TASK WORK PLAN 

DELTA SHIPYARD 
HOUMA, TERREBONNE PARISH, LOUISIANA 

EPA CERCLA ID NO. LAD058475419 

TABLE 4-1 

ANTICIPATED PROJECT PERSONNEL 

NAME TITLE ROLES PROJECT RESPONSIBILITIES 

Eric Tate i \ssistant Engineer H Project Team Leader/ 
Field Team Leader 

• Project coordination in the 
WESTON office. 

• Implementation of the Task Work 
Plan in the field and final sample 
location selection. 

• Sampling oversight and quality 
control. 

• Logbook documentation and 
photography. 

• Public relations and client 
interactions. 

Dennis Hayes i \ssociate Geologist Site Safety Officer • Implementation of the Health and 
Safety Plan in the field. 

• Safety oversight. 
• Air monitoring equipment 

calibration. 
• Sample collection. 
• Equipment management and 

decontamination. 

Pam Quackenbush i \ssociate Engineer Sample Manager • Sample documentation, packaging, 
and shipping. 

• EPA CLASS/RSCC coordination. 
• Sample management. 
• Equipment management and 

decontamination. 
• Mobilization/Demobilization. 
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Table 4-2 
Delta Shipyard (CERCLIS ID LAD058475419) 
Sampling Station Descriptions and Rationales 

Ration 

DOl 
Background 

Drainage ditch sample located 
approximately 400 feet north of the Pit 
2 overflow pipe. 

Low concentration sediment sample 
collected to establish on-site 
background constituent 
concentrations. 

DOl-51-1 
Normal 

D02 
Characterization 

Drainage ditch sample located beneath 
the Pit 2 overflow pipe. 

Low concentration sediment sample 
collected to document contamination 
in the overland flow path. 

D02-51-1 
Normal 

D02-52-1 
Duplicate 

DOS 
Characterization 

Drainage ditch sample located near 
the southwestern comer of Pit 3. 

Low concentration sediment sample 
collected to document contamination 
in the overland flow path. 

D03-51-1 
Normal 

D03-52-1 
Duplicate 

D04 
Characterization 

Drainage ditch sample located at the 
probable point of entry to the surface 
water pathway. 

Low concentration sediment sample 
collected to document contamination 
in the overland flow path. 

D04-51-1 
Normal 

DOS 
Characterization 

Located in Bayou La Carpe at the 
PPE. 

Low concentration sediment sample 
collected to document contamination 
in the surface water pathway. 

D05-51-1 
Normal 

D05-52-1 
Duplicate 

D06 
Characterization 

Located in Bayou La Carpe at the 
PPE. 

Low concentration sediment sample 
collected to document contamination 
in the surface water pathway. 

D06-43-1 
Rinsate Blank 

D06-51-1 
Normal 

D07 
Characterization 

Located in Bayou La Carpe at the 
PPE. 

Low concentration sediment sample 
collected to document contamination 
in the surface water pathway. 

D07-51-1 
Normal 

DOS 
Characterization 

Located approximately 500 feet south 
of the site at the fork in Bayou La 
Carpe. 

Low concentration sediment sample 
collected to document contamination 
in the surface water pathway. 

D08-51-1 
Normal 
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Table 4-2 (Continued) 

Delta Shipyard (CERCLIS ID LAD058475419) 

Sampling Station Descriptions and Rationales 

hpc 

D09 
Characterization 

Located approximately 500 feet south 
of the site at the fork in Bayou La 
Carpe. 

Low concentration sediment sample 
collected to document contamination 
in the surface water pathway. 

D09-51-1 
Normal 

DIG 
Characterization 

Located approximately 500 feet south 
of the site at the fork in Bayou La 
Carpe. 

Low concentration sediment sample 
collected to document contamination 
in the surface water pathway. 

DlO-51-1 
Normal 

Dll 
Characterization 

Located in Bayou La Carpe, 
approximately 4,000 feet downstream 
of the confluence with the Intracoastal 
Waterway, and approximately 2,000 
feet north of the site. 

Low concentration sediment sample 
collected to document contamination 
in the smface water pathway. 

Dll-51-1 
Normal 

D12 
Characterization 

Located in Bayou La Carpe, 
approximately 4,000 feet downstream 
of the confluence with the Intracoastal 
Waterway, and approximately 2,000 
feet north of the site. 

Low concentration sediment sample 
collected to document contamination 
in the smface water pathway. 

D12-51-1 
Normal 

D13 
Characterization 

Located in Bayou La Carpe, 
approximately 4,000 feet downstream 
of the confluence with the Intracoastal 
Waterway, and approximately 2,000 
feet north of the site. 

Low concentration sediment sample 
collected to document contamination 
in the surface water pathway. 

D13-51-1 
Normal 

D14 
Background 

Located near the drinking water intake 
along Bayou Black. 

Low concentration sediment sample 
collected to establish off-site 
background constituent concentrations 
in the surface water pathway. 

D14-51-1 
Normal 

D15 
Background 

Located near the drinking water intake 
along Bayou Black. 

Low concentration sediment sample 
collected to establish off-site 
background constituent concentrations 
in the surface water pathway. 

D15-43-1 
Rinsate Blank 

D15-51-1 
Normal 

D16 
Background 

Located near the drinking water intake 
along Bayou Black. 

Low concentration sediment sample 
collected to establish off-site 
background constituent concentrations 
in the surface water pathway. 

D16-51-1 
Normal 

D17 
Characterization 

Located near the Water Plant No. 3 
drinking water intake along the 
Intracoastal Waterway. 

Low concentration sediment sample 
collected to document contamination 
in the surface water pathway. 

D17-51-1 
Normal 
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Table 4-2 (Continued) 

Delta Shipyard (CERCLIS ID LAD058475419) 

Sampling Station Descriptions and Rationales 

D18 
Characterization 

Located near the Water Plant No. 3 
drinking water intake along the 
Intracoastal Waterway. 

Low concentration sediment sample 
collected to document contamination 
in the surface water pathway. 

D18-51-1 
Normal 

D19 
Characterization 

Located near the Water Plant No. 3 
drinking water intake along the 
Intracoastal Waterway. 

Low concentration sediment sample 
collected to document contamination 
in the surface water pathway. 

D19-51-1 
Normal 

D20 
Characterization 

Located in the Houma Navigational 
Canal, approximately 4,000 feet 
downstream of the confluence with the 
Intracoastal Waterway. 

Low concentration sediment sample 
collected to document contamination 
in the surface water pathway. 

D20-51-1 
Normal 

D21 
Characterization 

Located in the Hoimia Navigational 
Canal, approximately 4,000 feet 
downstream of the confluence with the 
Intracoastal Waterway. 

Low concentration sediment sample 
collected to document contamination 
in the surface water pathway. 

D21-51-1 
Normal 

D22 
Characterization 

Located in the Houma Navigational 
Canal, approximately 4,000 feet 
downstream of the confluence with the 
Intracoastal Waterway. 

Low concentration sediment sample 
collected to document contamination 
in the surface water pathway. 

D22-51-1 
Normal 

D23 
Characterization 

Located in the Houma Navigational 
Canal, approximately 2,000 feet 
downstream of the confluence with 
Bayou La Carpe. 

Low concentration sediment sample 
collected to document contamination 
in the surface water pathway. 

D23-51-1 
Normal 

D24 
Characterization 

Located in the Houma Navigational 
Canal, approximately 2,000 feet 
downstream of the confluence with 
Bayou La Carpe. 

Low concentration sediment sample 
collected to document contamination 
in the surface water pathway. 

D24-51-1 
Normal 

D25 
Characterization 

Located in the Houma Navigational 
Canal, approximately 2,000 feet 
downstream of the confluence with 
Bayou La Carpe. 

Low concentration sediment sample 
collected to document contamination 
in the smface water pathway. 

D25-43-1 
Rinsate Blank 

D25-51-1 
Normal 

POl 
Characterization 

Located in Pit 1 High concentration waste sample 
collected for source characterization. 

POl-71-1 
Normal 

P02 
Characterization 

Located in Pit 1. High concentration waste sample 
collected for source characterization. 

P02-43-1 
Rinsate Blank 

P02-71-1 
Normal 
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Table 4-2 (Continued) 

Delta Shipyard (CERCLIS ID LAD058475419) 

Sampling Station Descriptions and Rationales 

cription 

P03 
Characterization 

Located in Pit 2. High concentration waste sample 
collected for source characterization. 

P03-71-1 
Normal 

P04 
Characterization 

Located in Pit 2. High concentration waste sample 
collected for source characterization. 

P04-71-1 
Normal 

P05 
Characterization 

Located in Pit 3. High concentration waste sample 
collected for source characterization. 

P05-71-1 
Normal 

P06 
Characterization 

Located in Pit 3. High concentration waste sample 
collected for source characterization. 

P06-71-1 
Normal 

P06-72-1 
Duplicate 

WOl 
Background 

Located at the drinking water intake at 
the Bayou Black pump station. 

Low concentration surface water 
sample collected to establish 
background constituent concentrations 
in the surface water pathway. 

WOl-11-1 
Normal 

W02 
Characterization 

Located at the Water Plant No. 3 
drinking water intake along the 
Intracoastal Waterway. 

Low concentration pre-treatment water 
sample collected to document 
contanunation in the surface water 
pathway. 

W02-11-1 
Normal 

W02-12-1 
Duplicate 

W03 
Characterization 

Located at the Water Plant No. 3 along 
the Intracoastal Waterway. 

Low concentration post-treatment 
water sample collected to document 
contamination in the surface water 
pathway. 

W03-11-1 
Normal 
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EXPANDED SITE INSPECTION 
TASK WORK PLAN 

DELTA SHIPYARD 
HOUMA, TERREBONNE PARISH, LOUISIANA 

EPA CERCLA ID NO. LAD058475419 

TABLE 4-3 

SAMPLING INFORMATION 

SAMPLE 
MAIKIX 

TYPE OF 
CONTAINERS 

REQUIRED 

SAMPLE 
PRESERVATION 

REQUIRED 

Waste Two 4 oz. glass jars 
One 8 oz. glass jar 
One 8 oz. glass jar 

Volatiles 
BNAs/Pesticides/PCBs 
Metals/Cyanide 

Cool to 4 °C 
Cool to 4 °C 
Cool to 4 °C 

Sediment Two 4 oz. glass jars 
One 8 oz. glass jar 
One 8 oz. glass jar 

Volatiles 
BNAs/Pesticides/PCBs 
Metals/Cyanide 

Cool to 4 "C 
Cool to 4 °C 
Cool to 4 °C 

Water Two 40-mL vials 
Four 1-L glass bottle 
One 500 mL plastic bottle 

One 500 mL plastic bottle 

Volatiles 
BNAs/Pesticides/PCBs 
Total Metals 

Cyanide 

Cool to 4 °C 
Cool to 4 °C 
Cool to 4 °C and 
preserve with NaOH 
Cool to 4 °C and 
preserve with HNO3 
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SECTION 5 
PROJECT INFORMATION 

This section outlines basic project management information for the ESI. Details concerning key 
personnel and the project schedule are provided. Reference should be made to WESTON's 
Generic Expanded Site Inspection Work Plan (WESTON Document Control Number 4603-26-
0002) for more detailed information concerning WESTON's project management plan. 

5.1 KEY PRO.IECT PERSONNEL 

The anticipated key project personnel for this ESI assignment are shown on Figure 5-1. 

5.2 PRO.IECT SCHEDITI.E 

The overall project schedule is summarized in Table 5-1. 

5.3 SAMPLING VISIT SCHEDULE 

Sunday 8:00 p.m. Team members arrive in Houma, Louisiana. 

Monday 8:00 a.m. Team arrives at site and conducts site health and safety meeting. 
Samplers establish command post. Field Team Leader and Sample 
Manager prepare sample tags and labels. 

9:00 a.m. Team collects waste and drainage ditch sediment samples. Sample 
Manager documents samples. 

12:00 p.m. Lunch. 

1:00 p.m. Team verifies sample documentation and packages samples. 

4:00 p.m. Field Team Leader and Sample Manager depart for Federal Express 
to ship samples. Samplers decontaminate and load equipment and 
depart the site for the day. 

Tuesday 8:00 a.m. Team arrives at site and holds brief safety meeting. Samplers 
establish command post. Field Team Leader and Sample Manager 
prepare sample tags and labels. 

9:00 a.m. Team launches boat and collects stream bottom sediment samples. 
Sample Manager documents samples. 
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2:00 p.m. Return to shore. Team verifies sample documentation and packages 
samples. 

4:00 p.m. Field Team Leader and Sample Manager depart for Federal Express 
to ship samples. Samplers decontaminate and load equipment and 
depart the site for the day. 

Wednesday 8:00 a.m. Team arrives at the site and holds brief safety meeting. Samplers 
establish command post. Field Team Leader and Sample Manager 
prepare sample tags and labels. 

9:00 a.m. Team launches boat and collects stream water and bottom sediment 
samples. Sample Manager documents samples. 

2:00 p.m. Return to shore. Team verifies sample documentation and packages 
samples. 

4:00 p.m. Field Team Leader and Sample Manager depart for Federal Express 
to ship samples. Samplers decontaminate and load equipment and 
depart the site for the day. 

Thursday 8:00 a.m. Team arrives at the site and holds brief safety meeting. Samplers 
establish command post. Field Team Leader and Sample Manager 
prepare sample tags and labels. 

9:00 a. m. Team launches boat and collects the remainder of the stream water and 
bottom sediment samples. Sample Manager documents samples. 

2:00 p.m. Return to shore. Team verifies sample documentation and packages 
samples. 

4:00 p.m. Field Team Leader and Sample Manager depart for Federal Express 
to ship samples. Samplers decontaminate and load equipment and 
depart the site for the day. Team demobilizes and returns to Houston. 

Friday Contingency 

5.4 IMPORTANT PHQNE NUMBERS 

Important phone numbers that may be needed by the field team leader include the following: 

• Local Hospital: (504) 873-2200 
• WESTON 24-hour Emergency: (800) 229-3674 
• WESTON Office: (713) 621-1620 
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WESTON RES: (713) 957-3267 
WESTON RES PAGER: (800) 409-2261 
EPA WAM (Lon Biasco): (214) 665-6673 
EPA RSSC (Myra Perez/Christy McDoweU): (713) 983-2130/(713) 983-2137 
EPA (CLASS-Jonathan Rude): (703) 519-1471 
Place of Lodging in the Field: To be determined 
Federal Express (National): (800) 238-5355 
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FIGURE 5-1 
ANTICIPATED KEY PERSONNEL 

Myra Perez 

Lon Bias CO 

EPA Region Vt WAM 

John DiFiHppo, Jr., 
P.E. 

EPA Region VI RSCC 

Barry Simmons, P.E. 

WESTON CLP 
Coordinator 

Pam Quackenbush 

Barry Simmons, P.E. 

Asst. Zone Program 
Mgr. 

Robert Beck, P.E. 

Site Manager 

Eric Tate 

Project Te 
Field Tea 

am Leader/ 
im Leader 

Zone Program 
Manager 

Ceciiia Shappee, P.E. 

Quality Assurance 
Officer 

Darryi Drenon 

Regional Safety 
Officer 

Dennis Hayes 

Field Sample Manager Site Health and 
Safety Officer 
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EXPANDED SITE INSPECTION 
TASK WORK PLAN 

DELTA SHIPYARD 
HOUMA, TERREBONNE PARISH, LOUISIANA 

EPA CERCLA ID NO. LAD058475419 

TABLE 5-1 

PROJECT SCHEDULE 
(1996) 

TARGET MILESTONES MARCH 

SITE RECONNAISSANCE 

WORK PLAN SUBMITTAL TO EPA 

WORK PLAN REVIEW/APPROVAL BY EPA 

LABORATORY SPACE REQUEST 

EQUIPMENT MOBILIZATION 

FIELD SAMPLING VISIT 

DATA ANALYSIS BY EPA LAB/CLP LAB 

DATA VALIDATION BY EPA 

REPORT WRITING 

REPORT QUALITY ASSURANCE 

REPORT SUBMISSION 

APRIL 
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APPENDIX A 

SITE ACCESS AGREEMENT 



UNITED STATES ENVIRONMENTAL PROTECTION AGENCY 
\ ^ REGION 6 

^ 1445 ROSS AVENUE. SUITE 1200 

DALLAS. TEXAS 75202-2733 

7 February 1996 

URGENT LFGAT. MATTER - PROMPT REPLY NECESSARY 

CERTIFIED MAIL/RETURN RECEIPT REQUESTED - Z 348 084 297 

EPALD. NO.: LAD058475419 

ATTN: Mr. Lynn Dean 
No. 1 Dean Street 
Braithwaite, Louisiana 70040 

RE: EPA Expanded Site Inspection 
Site Access Request 
Delta Shipyard, Houma, Louisiana 

Dear Mr. Dean: 

The purpose of this letter is to request you to voluntarily permit the U.S. Environmental 
Protection Agency (EPA), and its officers, employees or rqpresentatives, authorized by EPA, 
including but not limited to Roy F. Weston, Inc. (WESTON®), (Contract No. 68-W9-(X)15), 
access to the above referenced property located at 201 Industrial Boulevard in Houma, Louisiana 
so that EPA can ^orce the provisions of the Comprehensive Environmental Res^xmsibility 
Compensation and Liability Act (CERCLA), as amended, 42 U.S.C. § 9601 £t copy 
pertinent documents or records, inspect the site, and obtain samples of any suspected hazardous 
substance or pollutant or contaminant found on site. A description of the property or a mrq) 
identifying the site for which access is required is attached. 

Specifically, WESTON has been requested by the EPA, Region 6 to conduct an Expanded Site 
Inspection of the Delta Shipyard Site to further assess the degree of risk to the public health, 
welfare, and environment related to hazardous substances, pollutants or contaminants that may 
be present at the site. Based on preliminary file information, EPA finds it necessary to perform 
this Expanded Site Inspection at your site pursuant to 40 CFR 300.400 Subpart E. 

Section 104(e) of CERCLA, 42 U.S.C. Section 9604(e), explicitly grants EPA the authority to 
enter a property at reasonable times to inspect and obtain samples from any location of any 
suspected hazardous substance or pollutant or contanunant. Further, the cited section authorizes 
EPA to require any p^son who has or may have information relating to any of the following 
to furnish information or documents relating to: 
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1. The identification, nature and quantity of mataials which have been or are 
generated, treated, stored, or disposed of at vessel or facility, or transported to 
a vessel or facility; 

2. The nature or extent of a release of a hazardous substance, or pollutant, or 
contaminant at or from a vessel or facility; 

3. Information relating to the ability of a person to pay for or perform a cleanup. 

It is EPA policy to seek voluntary cooperation from the public when possible. Consequently, 
EPA is making this request for access to the property and records mentioned above. EPA hopes 
that you will voluntarily comply by signing, dating and returning the enclosed Consent for 
Access to Property, to the address indicated below within seven days of your receipt of this 
letter. Please mail it to: 

Eddie Sierra 
Superfiind Site Assessment (6SF-RA) 
USEPA Region 6 
1445 Ross Avenue, Suite 1200 
Dallas, Texas 75202-2733 

If EPA does not recdve the enclosed consent for access to the property, signed and dated by 
you, EPA will treat your failure to respond as a denial of access. Please note that EPA will not 
agree to conditions which will restrict or impede the manner or extent of an inspection or 
response action, impose indemnity or compensatory obligations on EPA, or operate as a release 
of liability. Should you impose conditions of tiiis nature in the consent for access to the 
property, EPA will treat this as a denial of consent. 

Failure to grant EPA access may result in the issuance of an order directing compliance with 
ERA'S request for access. Failure to comply with such an order may result in a civil action in 
United States District Court to enjoin compliance with the order. EPA may also seek the 
assessmoit of a dvil poialty not to exceed $25,000 per day of noncompliance with the order. 
You may assert a business confidentiality claim covering part of the information you submit in 
response to this request. Any such claim must be made by pladng on (or attaching to) the 
information, at the time it is submitted to EPA, a cover sheet or a stamped or typed l^e^ or 
other suitable form of notice employing language such as "trade secret," "proprietary," or 
"company confidential." Confidential portions of otherwise nonconfidential documents should 
be clearly identified and may be submitted separately to facilitate identification and handling by 
EPA. If you make such claim, the information by that claim will be disclosed by EPA only to 
the extent, and by the means of the procedures, set forth in Subpart B of 40 CFR Part 2. If no 
such claim accompanies the information when it is received by EPA, it may be made available 
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to the public without further notice to you. The requirements of 40 CFR Part 2 regarding 
business confidentiality claims were published in the Fedraal Register on September 1, 1976, 
and amended on September 8, 1978, and December 18, 1985. 

As part of the information gathering process, the collection of samples from your site may 
become necessary. This collection process may generate investigation derived wastes (IDWs) 
such as equipment, rinsate water, or di^sable personal protective clothing. WESTON will 
manage these IDWs in the most responsible manner consistent with EPA policy regarding these 
wastes, which is to leave site conditions essentially unchanged, such as to return soil cuttings 
to the location from which they were talmn or properly to dispose of the IDWs. 

Field inspection activities are tentatively planned for May 1996 through June 1996. You will 
be given at least two (2) weeks notice prior to the site visit. Eric Tate will be contacting you 
to verify the exact dates of this visit. During the visit you will be provided with a receipt 
describing any samples obtained and, if you so request, you will be given a portion of each 
sample. There will be no charge for the samples EPA provides you. If you would like a 
portion of each sample, please put a check mark in the ^ace provided in the enclosed consent 
for access to property. If you do not wish to be provided with a portion of each sample, please 
put a check mark in the alternative space. If you do not mark any space, EPA will treat your 
failure to respond as your statement that you do not wish to be provided with a portion of each 
sample. 

You can obtain a copy of the resulting inspection report and analytical data by writing to Ed 
Simxa, Chief, Superfund Site Assessment Section (6SF-RA), EPA Region 6, 1445 Ross Avenue, 
Suite 1200, Dallas, Texas 75202-2733. 
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In future inquiries, please indicate your site's EPA I.D. Number and name as listed, to ensure 
prompt processing. If you have any questions concerning this matter, please contact ii» at 
(214) 665-6740. 

Sincerely, 

Eddie Sierra 
Superfimd Site Assessment 
EPA Region 6 

cc: Tim Knight 
LDEQ - Inactive and Abandoned Sites Division 
P. O. Box 82282 
Baton Rouge, LA 70884-2282 

bcc: D. Gray (6X) 
V. McFarland (6SF-P) 
M. Peycke (6SF-DL) 
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In future inquiries, please indicate your site's EPA I.D. Number and name as listed, to ensure 
prompt processing. If you have any questions concerning this matter, please contact me at 
(214) 665-6740. 

Sincerely, 

Eddie Sierra 
Superfund Site Assessment 
EPA Region 6 

cc: Tim Knight 
LDEQ - Inactive and Abandoned Sites Division 
P. O. Box 82282 
Baton Rouge, LA 70884-2282 
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CONSENT FOR ACCRSS TO PROPERTY 

Name: Lynn Dean EPA I.D. No.; LAD058475419 
Site Name: Delta Shipyard, 

Houma, Louisiana 

Description 
of Property: The Delta Shipyard is located at 201 Industrial Boulevard in Houma, Louisiana 

(see attached site location map). 

I hereby consent to officers, employees, and rq)resentatives authorized by the United States 
Environmental Protection Agency (l^A) entering and having continued access to my property 
for the following purposes: 

1. Reviewing and copying documents related to the site; 
2. The taking of such soil, water and air samples as may be determined to be 

necessary; 
3. The sampling of any solids or liquids stored or disposed of on property; 
4. The drilling of holes and the installation of monitoring wells for subsurface 

investigation of subsurface contamination. 

I realize that these actions are undertaken pursuant to EPA's response and enforcement 
responsibilities under the Comprehensive Environmental Responsibility, Compensation, and 
Liability Act, as amended (CERCLA), 42 U.S.C. § 9601 £t seq.. as well as 40 CFR Part 
300.400 Subpart E. 

I am the property owner, or a responsible agent of the property owner, and I warrant that! have 
the authority to enter into this access agreement. 

Place a check mark in the appropriate space. Please note that if no selection is made EPA will 
assume that you do not wish to be provided with a portion of the sample. 

() Please provide me with a portion of each sample taken at the property described above. I 
understand that there will be no charge for the sample portions provided by the EPA. I also 
understand that I must furnish suitable containers, be responsible for the laboratory analytical 
analysis, and sign for the transfer of custody from the EPA designated sampler. 

() I do not wish to receive a portion of samples taken at the property described above. 

This written permission is given by me voluntarily with knowledge of my right to refuse and 
without threats or promises of any kind. 

DATE SIGNATURE, Title 
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(TiKsmrw^AccPssTom}?ERrr 

Nwnei Lynn Dean EPALD.No.: IAD0584754t9 
StteNmie Dclu Shipyard, 

Hooma, Louisiana 

Dcsariptlon 
dCVrapextfz The Ddta Shipyazd is kxaited at 201 Industiial Boclevand in Hotuna^ Trarisiima 

(nse attached site location loap). 

I bentiy consent to officers. caii|)loyees, and icpreacmaives uitborlzed by the Ufiited Stotes 
BBviramBental PJotectxw Agency (BPA) cat«alng and haviof continuod access to my property 
lor the Mtwiog ptuposes: ^ 

L Beviewing and cof^ing documents related to the ̂ te; 
2. The taking swd* water and air saxn^dcs as may be determined to be 

acocssaiy; 
3. Ihc aasqiiing of any sdxds or lapaids atoced or disposed of on property; 
4" The drilling of itdks and the insttHatioo of monitoitag wdls for silbsusto 

invcstigatiaii of sabiur&ce contaaunitioo. 

I iwlize that thw actions ate umfertaken pursuant to EPA's ro^ponse and enfiwcement 
regponsibiBties under the Comprehensive Environmental BeqwasHnlity, Compensation, and 
LiaMlity Act. as atnciKted (CEROA), 42 U.S.C. |9«)liSjgs8i., a«wdlto40CFRPBrt 
300.400 Subpart B. 

I am tl« properly owner, ox a responsibk agent of ttepropcaty owner, and I wanant thai I have 
the authority to eatm- into this access j^roemeoL 

Place a d»c*naik in tte^tpn^atc space. Please note that if 00 sdccUon Is made BPA will 
that you do not wish to be proidded with a portion of the sanqie. 

(^tearo provide me with a poition of e*cfa Mmplebame at Ac property described above. I 
w^eratand that therowiU be ito charge for the SBi^portwiis provided by the EPA. I also 
undOTtand diat I roust turoish aoitable oontaiacrs, be gegOMtbte tor the Mxgatoty aalytical 
analysis, and sign for the transfer of custody from the BPA designated samjder. 

( ) I do not wi A to receive a portion of samples taken at the property described aboYc. 

Tliis wonw pcnnisskto is pvm by me voluntarily with kitowledge of my 
without threats or promises of any kind. ^ 

DATE MQNATURE, 110^^ 
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Prepared by: Joy ishigo W.O. Number: 04603-026-031-0300 Date: 03/01/96 

Project Identification: 
Division: South Central Region - Houston 
Department/Office: 000536/000910 
Site Name: Delta Shipyard 
Client: US EPA - ARCS 
Work Location Address: 202 Industrial Boulevard 

Houma, Louisiana 

Site History: (describe briefly) 

Site was a cleaning and repairing facility for oil barges and fishing 
vessels. 

Scope of Work: (describe briefly) 

Site reconnaissance visit and sampling visit to conduct an ARCS Expanded Site Inspection. 

Q Site visit only; site HASP not necessary. List personnel here and sign off below: 

Site regulatory status: 
CERCLA/SARA RCRA 

Bus EPA • US EPA 

• state 

O NPL Site 

OSHA 

d State 

NRC 

Other Federal Agency 

• DOE 

• USACE 

• Air Force 

• 10 CFR 20 • 

Hazard Communication (Req'd See Attachment 

13 1910 • 1926 • State 

•D") 

B Safety Officer Manual (Required to be On Site) 
Baasd on the Hazard Anasamant and Regulatory Statua, datarmine the Standard HASPIa) applicabia to 
thia project. Indicate below which Standard HASP will be uaed and append the appropriate pagea of thia 
form along with the Standard Plan. 

d Stack Test 

d Air Emissions 

d Asbestos 

d Industriai Hygiene 

H Hazardous Material 

d 
d 
d 
• 

d 

Ssomso/clis K . T)/^PKiOr^ 
(Print) 

Other 
Nam* (P^nt) 1 

IS 
Signatura 

Date 

Date 
Signature 

Approved by: , ^ , r 
Project Director/ 
Project Manager N™ Signature 

Date: 

In accordance with WESTON's Perscnal Protective Equipment Program and 29 CFR 1910.132 at the site prior to personnel beginning work the 
SHCS and/or the Site Manager have evaluated conditions and verified that the personal protective equipment selection outlined within this HASP is 
appropriate for the hazards known or expected to exist. (Refer to Safety Officer Manual S^tion^2^gB<qonal Protection Program for Guidance) 

B'^SC dsite Manager c. Date: 3/7 
Name (Print) Signature 

Project start date: 29 Feb 1996 
End date: 29 Aug 1996 

Corporate Health and Safety 

This site HASP must be raissued/reapproved for any 
activities conducted after: 

Date: 29 August 1996 

Page 1 of 32 

Amendment date(s): 

1. mtl% 
2. 
3. 
4. 
5. 

By: 
SfcAt/y //ayes 

•re«:chiH«;hagp1 .doe 



WESTON REPRESENTATIVES 

Organization/Branch Name/Title 1 Address Telephone 

WESTON/SCR Eric Tate 
Project Team Leader 

5599 San Felipe, Suite 700 
Houston, TX 77056 

(713) 621-1620 

WESTON/SCR Joy ishigo 
Assistant Engineer 

5599 San Felipe, Suite 700 
Houston, TX 77056 

(713) 621-1620 

WESTON/SCR 

/Issoc/a^e Ceolo^ist 

5599 San Felipe, Suite 700 
Houston, TX 77056 

(713) 621-1620 

Roles and Responsibilities: 

WESTON SUBCONTRACTORS 

Organization/Branch Name/Title Address Telephone 

N/A 

Roles and Responsibilities: 

SITE SPECIFIC HEALTH AND SAFETY PERSONNEL 

The Site Health and Safety Coordinator (SHSC) for activities to be conducted at this site Is; Eric Tate 

The SHSC has total responsibility for ensuring that the provisions of this Site HASP are adequate and Implemented In the field. 

Changing field conditions may require decisions to be made concerning adequate protection programs. Therefore, the personnel 
assigned as SHSCs are experienced and meet the additional training requirements specified by OSHA In 29 CFR 1910.120 

Quaiifications: At a minimum, the SHSC will be a WESTON-certlfled Level D SHSC. Training Includes: OSHA 40-hour hazardous 
waste training and current refresher training as applicable, current first-aid, CPR, blood-borne pathogen, dangerous goods shipping, || 
and WESTON SHSC training. 

Designated alternates Include: Otnnis fk^es, Srya.,^ l/tSst 
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HEALTH AND SAFETY EVALUATJON 

Hazard Assessment 

Background Review: n Complete Partial If partial why? Areas of site remained unsampled 

Activities Covered Under This Pian: 

No. Task/Subtesk Description Schedule 

1. Site Reconnaissance 

2. Soil Sampling 

3. Sediment Sampling 

Site walk-through with note taking and 
photographs. 

Surface soil sampling from on-site and off-site 
locations. 

Sediment sampling from on-site and off-site 
locations. 

Types of Hazards: 

n Numbars refer to one of the following hezerd eveluetion forme. Complete hazard evaluation forme for each appropriate hazard eleea. 

Physiochemlcal ID 

Flammable 

n Explosive 

Corrosive • 

Reactive 

• O2 Rich 

• O2 Deficient 

Chemically Toxic [H 

13 Inhalation 

Ingestion 

13 Contact 

Absorb tion 

Carcinogen 

Q Mutagen 

n Teratogen 

i OSHA 1910.1000 Substance 

(Air Contaminants) 

3 OSHA Specific Hazard Substance 

Standard 
(Refer to HASP Form 04HASP.894 for Usting.) 

Radiation IIJ 

Ionizing: 

n Internal exposure 

d External exposure 

Non-ionizing: 

• UV • IR 

• RF 

Q Laser 

MicroW 

Biological ̂  

d Etiological Agent 

Other (Plant, insect, animal) 

El Physical Hazards H] 

d Construction Activities 

Source/Local 

Directly Related to Tasks 

d 

d 

d 

Air 

Other Surface 

Groundwater 

Soil 

Surface Water 

Sanitary Wastewater 

Process Wastewater 

Other 

ion of Contaminants and Hazardous Substances 

Indirectly Related to Tasks - Nearby Processles) That Could Affect Team Members: 

d Client Facility 

d Nearby Non-client Facility 

Describe: In accordance with the Scope of Work, a client briefing will not be 
arranged before the site reconnaissance is performed. Subsequently, a briefing may 
be held with EPA to identify imminent threats associated with the site. If any. 

' Client Briefing Arranged 
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HEALTH AIMD SAFETY EVALUATION -[ll CHEMICAL HAZARDS 

• N/A 

Chemical Contaminants of Concern 

Provide the data requested for chemical contaminants on HASP Form 33HASP.894 or attach 
data sheets from an acceptable sources such as NIOSH pocket guide, condensed chemical 
dictionary, ACGIH TLV booklet, etc. List chemical and concentration below and locate data 
sheets in Appendix A of this HASP. 

lai N/A 

Identify hazardous materials used or on-site and attach Material Safety Data Sheets (MSDS) 
for all reagent type chemicals, solutions, or other identified materials that in normal use in 
performing tasks related to this project could produce hazardous substances. Ensure that all 
subcontractors and other parties working nearby are informed of the presence of these 
chemicals and the location of MSDS's. Obtain from subcontractors and other parties lists of 
the hazardous materials they use or have on-site and identify location of MSDS's here. List 
chemicals and quantities below and locate MSDS in Appendix B of this HASP. 

Chemical Name Concentration (if known) Chemical Name Quantity 

(mg/kg) 
Benzene Barium 0.070 20.5 
Ethylbenzene Beryllium 0.170 0.094 
Xylenes Cadmium 0.240 0.0049 
Carbazole Chromium 0.69 0.527 
Chrysane Lead 5.3 0.632 

Phenanthrene 
Mercury 11.0 0.0013 

Phenanthrene Selenium 8.8 0.037 
Pyrene Zinc 12.0 0.666 
4,4 DDD Vanadium 0.035 0.0301 
Heptachlorepoxide Flouoranthene 0.025 13.0 
Hethoxychlor Fluorene 0.069 5.10 
2-Methylnaphthalene IndenoCI ,2,3-ed)pyrene 47.0 3.0 
Benzo(b)fluoranthene Arsenic 6.10 0.0297 
Benzo(g,h,i)perylene Anthracene 2.5 
Dibenz(a,h)anthracene 1.3 
Aluminum 10.9 
Autimony 0.0125 1 

OSHA SITE SPECIFIC HAZARDOUS SUBSTANCES 

The following substances may require specific medical, training, or monitoring based upon concentration or evaluation of risk. See the appropriate citation listed uixfer 29 CFR 1910 or 
1926 for additional information. 

• 1910.1001 Asbestos 1910.1002 Coal tar pitch volatiles n 1910.1003 4-Nitrobiphenyl • 1910.1004 alpha-Naphthylamine 

• 1910.1005 (Reserved) • 1910.1006 Methyl chloromethyl ether D 1910.1007 3,3'-Dichlorobenzidine (and its salts). • 1910.1008 bis-Chloromethyl ether 

• 1910.1009 beta-Naphthylamine • 1910.1010 Benzidine O 1910.1011 4-Aminodiphenyl • 1910.1012 Ethyleneimine 

• 1910.1013 beta-Propiolactone • 1910.1014 2-Acetylaminofluorene CI 1910.1015 4-Dimethylaminoazobenzene • 1910.1016 N-Nitrosodimethylamine 

• 1910.1017 Vinyl chloride 1910.1018 Inorganic arsenic EI 1910.1025 Lead 1910.1027 Cadmium 

1910.1028 Benzene • 1910.1029 Coke oven emissions n 1910.1043 Cotton dust • 1910.1044 1,2-dibromo-3-chloropropane 

• 1910.1045 Acrylonitrile • 1910.1047 Ethylene oxide n 1910.1048 Formaldehyde • 1910.1050 Methylenedianiline 
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HEALTH AND SAFETY EVALUATION 2\ BIOLOGICAL HAZARDS OF CONCERN 

El Poisonous Plants (FLD 43) 

Location/Task No(s).: All 

Source: 

Route of Exposure: 

n Known Suspect 

O Inhalation Ingestion 

13 Contact n Direct Penetration 

Team Member(s) Allergic: D Yes H No 

Immunization required: D Yes H No 

H Insects (FLD 43) 

Location/Task No(s).: All 

Source: 

Route of Exposure: 

Q Known ^ Suspect 

O Inhalation • Ingestion 

O Contact E] Direct Penetration 

Team Member(s) Allergic: D Yes H No 

Immunization required: ^ Yes No 

El Snakes, Reptiles (FLD 43) 

Location/Task No(s).: All 

Source: 

Route of Exposure: 

Q Known ^ Suspect 

m Inhalation ^ Ingestion 

Q Contact Direct Penetration 

B Animals (FLD 43) 

Location/Task No(s).: All 

• Known 1^ Suspect 

• Inhalation • Ingestion 

Source: 

Route of Exposure: 

Q Contact Direct Penetration 

Team Member(s) Allergic: ^ Yes S No 

Immunization required: • Yes El No 

Team Member(s) Allergic: D Yes H No 

Immunization required: ^ Yes 13 No 

FLD 43 - WESTON Blohazard Field Operating Procedures: Att. OP El 

Q Sewage 

Location/Task No(s).: 

Source: 

Route of Exposure: 

n Known D Suspect 

• Inhalation Ingestion 

n Contact n Direct Penetration 

Team Member(s) Allergic: D Yes D No 

Immunization required: CI Yes D No 

Tetanus Vaccination within Past 7 yrs: D Yes D No 

(see Note #1 below) 

CI Etiologic Agents (List) 

Location/Task No(s).: 

Source: 

Route of Exposure: 

• Known ^ Suspect 

n Inhalation CI Ingestion 

CI Contact C] Direct Penetration 

Team Member(s) Allergic: C] Yes D No 

Immunization required: • Yes No 

FLD 44 — WESTON Bloodborne Pathogens Exposure Control Plan - First Aid Procedures: Att. OP 

FLD 45 - WESTON Bloodborne Pathogens Exposure Control Plan - Working with Infectious Waste: Att. OP I 

Note #1: A tetanus Injection is recommended every 10 years for employees with "normal exposure risks." However, if 
employees have frequent potential for exposure at "higher risk," as working with raw sewage, then a frequency of 7 years is 
roonmr 
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HEALTH AND SAFETY EVALUATION m RADIATION HAZARDS OF CONCERN 

NONIONIZING RADIATION 

1 
Task# 

Type of 
Nonionizing 

Radiation 
Source 
Onsite TLV/PEL 

Wavelength 
Range 

Control 
Measures 

Monitoring 
Instrument 

Ultraviolet 

Infrared 

Radio Frequency 

Microwave 

Laser 

IONIZING RADIATION 

DAG OuCi/mL) 

Task# Radionuclide 
Major 

Radiations 

Radioactive 
Half-Life 
(Years) W 

Surface 
Contamination 

Limit 
Monitoring 
Instrument 
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HEALTH AND SAFETY EVALUATION -[4j PHYSICAL HAZARDS OF CONCERN 

Phy.Haz.Cond. Physical Hazard Att.OP Weston OP Titles 

Loud noise Hearing loss/disruption of communication FLD01 - Noise Protection 

inclement weather Rain/humidity/cold/ice/snow/lightning X FLD02 - Inclement Weather 

Steam heat stress Burns/displaced oxygen/wet working surfaces FLD03 - Hot Process - Steam 

Heat/Stress Burns/hot surfaces/low pressure steam FLD04 - Hot Process - LT3 

Ambient heat stress Heat rash/cramps/exhaustion/heat stroke X FLD05 - Heat Stress Prevention/Monitoring 

II Cold Stress Hypothermia/frostbite FLD06 - Cold Stress 

Cold/wet Trench/paddy/immersion foot/edema FLD07 - Wet Feet 

Confined spaces Falls/burns/drowning/engulfment/electrocution FLD08 - Confined Space Entry 

Explosive vapors Thermal burns/impaction/dismemberment FLD09 - Hot Work 

Improper lifting Back strain/abdomen/arm/leg muscle/joint injury X FLD10 - Manual Lifting/Handling Heavy Objects 

Uneven Surfaces Vehicle accidents/slips/trips/falls X FLD11 - Rough Terrain 

Poor housekeeping Slips/trips/falls/punctures/cuts/fires X FLD12 - Housekeeping 11 

Structural integrity Crushing/overhead hazards/compromised floors FLD13 - Structural Integrity 11 

Hostile persons Bodily injury FLD14 - Site Security 

Remote Area Slips/trips/falls/back strain/communication X FLD15 - Remote Area 11 

Improper Cyl.Handling Mechanical injury/fire/explosion/suffocation X FLD16 - Pressure Systems - Compressed Gases 11 

Water Hazards Poor visibility/entanglement/drowning/cold stress FLD17-Diving 11 

Water Hazards Orowning/heat/cold stress/hypothermia/falls X FLD18 - Operation and Use of Boats 11 

Water Hazards Drowning/frostbite/hypothermia/falls/electrocution X FLD19 - Working Over Water 

Vehicle Hazards Struck by vehicle/collision FLD20 - Traffic 

Explosions Explosion/fire/thermal burns FLD21 - Explosives 

Moving mechanical parts Crushing/pinch points/overhead hazards FLD22 - Heavy Equipment Operation 

Moving mach.parts Overhead hazard/electrocution FLD23 - Cranes/Lifting Equipment Operation 

Working at elevation Overhead hazards/falls/electrocution FLD24 - Aerial Lifts/Manlifts 

Working at elevation Overhead hazard/falls/electrocution FLD25 - Working at Elevation 1 

Working at elevation Overhead hazard/falls/electrocution/slips FLD26 - Ladders 

Working at elevation Slips/trips/falls/overhead hazards FLD27 - Scaffolding 

Trench Cave-in Crushing/falling/overhead hazards/suffocation FLD28 - Excavating/Trenching 11 

Improper material handling Back injury/crushing from load shifts FLD29 - Materials Handling 

Physiochemical Explosions/fires from oxidizing, flam./corr.material X FLD30 - Hazardous Materials Use/Storage 

Physiochemical Fire and explosion FLD31 - Fire Prevention/Response Plan Required 11 

Physiochemical Fire X FLD32 - Fire Extinguishers Required 11 

Structural integrity Overhead/electrocution/slips/trips/falls/fire FLD33 - Demolition 11 

Electrical Electrocution/shock/thermal burns FLD34 - Utilities 

Electrical Electrocution/shock/thermal burns FLD35 - Electrical Safety 

Burns/Fires Heat Stress/Fires/Burns FLD36 - Welding/Cutting/Burning 

Impact/thermal Thermal burn/high pressure impaction/heat stress FLD37 - High Pressure Washers 

Impaction/electrical Smashing body parts/pinching/cuts/electrocution X FLD38 - Hand and Power Tools 11 

Poor visibility Slips/trips/falls FLD39 - Illumination 1 

Fire/Explosion Burns/impaction FLD40 - Storage Tank 1 

Communications Disruption of Communications FLD41 - Std. Hand/Emergency Signals 11 

Energy/Release Unexpected release of energy FLD42 - Lockout/Tagout 

||DriHing hazards Electrocutionyoverhead hazards/pinch points 2.5 - Drilling Safety Guide || 
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TASK-BY-TASK RISK ASSESSMENT 
(Complete One Sheet for Each Task) 

TASK DESCRIPTION 

1. Site Reconnaissance 

EQUIPMENT REQUIRED/USED 
:;(Be specific;:e;fl.; hand: tools, heavY equlpment; instruments. PPE) 

Steel-toed boots 
Coveralls 
Drager tubes 
OVA 

POTENTIAL HAZARDS/RISKS 

CHEMICAL 

B Hazard Present Risk Level; • H • M H L 

What Justifies Risk Level? Low risk because no intrusive actmties will be performed. 

PHYSICAL 

H Hazard Present Risk Level; CI H D M H L 

What Justifies Risk Level? Low risk because no Intrusive activities will be performed. 

BIOLOGICAL 

H Hazard Present Risk Level: • H H M • L 

What Justifies Risk Level? Site located next to bayou (snakes, spiders, poison ivy). 

RADIOLOGICAL 

• Hazard Present Risk Level; CI H • M 

What Justifies Risk Level? No known sources. 

LEVELS OF PROTECTION/JUSTIFICATION 

Level D; Initial level of protection will be Level D because no known air pathways are suspected in the breathing zone. Sampling 
team will monitor area using an OVA (breathing zone) to determine if upgrading to a higher level of protection is needed. 

SAFETY PROCEDURES REQUIRED AND/OR FIELD OPS UTILIZED 

Follow standard operating procedures as specified in the WESTON SHSC manual. 

Corporate Health and Safety Page 8 of 32 (Mt«:h*sp1.doc 



TASK-BY-TASK RISK ASSESSMENT 
(Compldte One Sheet for Each Task) 

TASK DESCRIPTION 

2. Site Sampling, Soil Sampling: Members of the project team will collect soil samples from on-site and off-site locations. 

EQUIPMENT REQUIRED/USED 
(Be apeaTic, e.g., hand toole, heavy equlpmant, Inetrumanta, PPE) 

Steel-toed boots 
Coveralls (Tyvek) 
OVA 
Booties 

Disposable plastic scoops 
Hand augers 
Drager tu^ 
Glove^^iMKlvid latex) 

POTENTIAL HAZARDS/RISKS 

CHEMICAL 

Hazard Present Risk Level: • H B M 

What Justifies Risk Level? Potential for exposure to chemical hazards by Inhalation and contact during intrusive tasks. Risk 
minimized by use of air monitoring device. 

PHYSICAL 

B Hazard Present Risk Level: • H B M • L 

What Justifies Risk Level? Rough terrain. 

BIOLOGICAL 

B Hazard Present Risk Level: • H B M • L 

What Justifies Risk Level? The site Is adjacent to a large bayou with lots of high weeds (snakes, spiders, poison Ivy, etc.) 

RADIOLOGICAL 

n Hazard Present Risk Level: D H D M 

What Justifies Risk Level? No known sources. 

Bi 

LEVELS OF PROTECTION/JUSTIFICATION 

Level D: Initial level of protection will be Level D because no known air pathways are suspected in the breathing zone. Sampling 
team will monitor area using an OVA (breathing zone) to determine If upgrading to a higher level of protection is needed. 

SAFETY PROCEDURES REQUIRED AND/OR FIELD OPS UTILIZED 

Follow standard operating procedures as specified In the WESTON SHSC manual. 
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TASK-BY-TASK RISK ASSESSMENT 
(Compldte One Sheet for Each Task) 

TASK DESCRIPTION 

3. Site Sampling, Sediment Sampling: Members of the project team will collect sediment samples from on-site and off-site 
locations. 

ECUIIPMENT REQUIRED/USED 
(Be »pacffk;> e.g., hand toote, heavy aquipmanf. Instrumenta, PPE) 

Steel-toed boots 
Coveralls/Tyvek 
OVA 
Gloves (nitrlles and latex) 
Dredge sampler 

Disposable plastic scoops 
Hand augers 
Drager tubes 
Boat 
Booties 

POTENTIAL HAZARDS/RISKS 

CHEMICAL 

Hazard Present Risk Level: • H Bl M Q L 

What Justifies Risk Level? Potential for exposure to chemical hazards by inhalation and contact during intrusive tasks. Risk 
minimized by use of air monitoring device. 

PHYSICAL 

Hazard Present Risk Level: • H H M 

What Justifies Risk Level? Rough terrain. 

• l 

BIOLOGICAL 

Bl Hazard Present Risk Level: O H B M Q L 

What Justifies Risk Level? Site located next to a large bayou with lots of high weeds (snakes, spiders, poison ivy). 

RADIOLOGICAL 

Q Hazard Present Risk Level: Q H Q M 

What Justifies Risk Level? No known sources. 

Bi 

LEVELS OF PROTECTION/JUSTIFICATION 

Level D: Initial level of protection will be Level D because no known air pathways are suspected In the breathing zone. Sampling 
team will monitor area using an OVA (breathing zone) to determine if upgrading to a higher level of protection is needed. 

SAFETY PROCEDURES REQUIRED AND/OR FIELD OPS UTILIZED 

Follow standard operating procedures as specified in the WESTON SHSC manual. 
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PERSONNEL PROTECTION PLAN 

Engineering Controls 1 
Detcribe Engineering Controls used as part of Personnel Proteetimi Plan: || 

Taskfs) All 

Soils may be moistened to suppress dust generation if conditions are dry, and this is thought to be necessary by the SHSC. 

Administrative Controls 
Daacribs Adminiatrativa controia uaad aa part of Paraonna! Protaction Plan; 

Task(s) All 

1 Follow the HASP and SOPs. An initial safety meeting will be held at the site before work starts and safety meetings will be held 
each morning as needed. This will be done to keep all team members current on their knowledge of safety concerns at the site. 

Personnel Protective Equipment 
Action Lavala for Changing Lavala of Protaction. Dafina Action Lavaia for up or down grada for aach task: 

Task(s) All 

Mini-RAM action level is determined as follows: PAH PELS based on coal tar pitch volatiles; 4,4' ODD based on ODD; Xylenes 
based on a-Xylene. Particulate action level applies to Tasks 1, 2. Volatile action levels applies to Tasks 1, 2, 3. 

(on next pages) 

Description of Levds of Protection 
Level D Level D Modified 

Taskis): 2,3 

• Head 

Task(s): Taskis): 2,3 

• Head n Head 

n Eye and Face n Eye and Face 

n Hearing n Hearing 

Q Arms and Legs Only Q Arms and Legs Only 

loi Coveralls/Tyvek 
Appropriate Work Uniform O Whole Body 

Ua Latex (Task 2, 3) 
lol Hand - Gloves n Apron 

ra ^ „ Steel-toed 
12" Foot - Safety Boots CI Hand - Gloves 

Q Fall Protection n Gloves 

ISa „ 'Task 3) 
eai Flotation n Gloves 

n _ , Boot covers 
LJ Other n Foot - Safety Boots 

n Boots 

n Boots 
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Level C 

Taskis): 

Q Head 

Eye and Face 

n Hearing 

Q Arms and Legs Only 

El Whole Body 

Q Apron 

EI Hand - Gloves 

2,3 

Gloves 

ra Gloves 

El Foot - Boots 

H Boots 

n Boots 

• Half Face 

n Cart./Canister 

IS Full Face 

Cart./Canister 

• PAPR 

1^ Cart./Canister 

d Type C 

d Fall Protection 

B Flotation 

d Other 

Tyvek 

Inner - latex 

Outer - nitriles 

Safety boots 

Boot covers 

GMAF 

Task 3 

Level B 

Taskis); 

d Head 

d Eye and Face 

d Hearing 

d Arms and Legs Only 

d Whole Body 

d Apron 

d Hand - Gloves 

d Gloves 

d Gloves 

d Foot - Boots 

d Boots 

d Boots 

d SAR - Airline 

d SCBA 

d Comb. Airline/SCBA 

d Cascade System 

d Compressor 

d Fall Protection 

d Flotation 

d Other 
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SITE OR PROJECT HAZARD MONITORING PROGRAM 

Direct Reading Air Monitoring Instruments 

Instrument Selection and Initial Check Record 

Reporting Format: H Field Notebook • Field Data Sheets • Air Monitoring Log • Trip Report • Other 

Instrument 

U CGI 

•o. 

• CGI/Oj 

• CGI/Oj/tox-PPM, HjS.HjS/CO 

• RAD-GM 

• Nal 

• ZnS 

n Other 

• PID 

• HNU 10.2 

• HNU 11.7 

n Photovac, TMA 

• OVM 

n Other, 

Bl FID 

IS FOX 128 

• Heath, AID, Other 

El RAM, Other 

n Monotox 

• HjS 

• COOL 

• SOj 

• HCN 

n Other 

Q Bio-Aerosol Monitor 

O Detector Tubes 

EI Pump - MSA, Draeger, Sensldyne 

Tubes/type: Benzene 0.5/A 

S Tubes/type: Naothalene 

n Other 

Task No.(s) 

All 

1,2 

All 

All 

Number 
Required 

Number 
Received 

Checked 
Upon 

Receipt 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

Comment Initials 
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SITE OR PROJECT HAZARD MONITORING PROGRAM 

Direct Reading Air Monitoring instruments Calibration Record 

Instrument, 
Mfg., 

Model, 
Equip. ID No. Date Time 

Calib. 
Material 

Callb. 
Method 
Mfg.'8 Other 

Initial Setting 
and Reading 

Final Setting 
and Reading 

Calibrator's 1 
Initials 1 

1 

1 

1 
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SITE AIR MONITORING PROGRAM 

Air Monitoring Irwtrumrit: Drager tubes 

Air Monitoring Frequency: 

Q Periodically: 

O Periodically: 

Continuously: 

n Other: 

Direct Reading Air Monitoring Instruments 

13 Upwind/downwind of site activities 

1 B Near residents, etc. 

O Key site activity locations: 

^ Decon area 

^ Staging area 

n Excavation area 

O Field lab area 

H Storage tanks 

^ Lagoons 

H Drums 

n Fixed stations 

• Other: 

Air Monitorino Instrument: OVA 

Air Monitoring Frequency: 

O Periodically: 

O Periodically: 

^ Continuously: 

• Other: 

Monitorino Locations 

El Upwind/downwind of site activities 

S Near residents, etc. 

Q Key site activity locations: 

^ Decon area 

El Staging area 

1^ Excavation area 

CI Field lab area 

13 Storage tanks 

El Lagoons 

13 Drums 

n Fixed stations 

d Other: 
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DELTA SHIPYARD 
MINI-RAM ACTION LEVEL CALCULATIONS 

CONTAINMENT PEL (MO/M"| SOIL CONC. IMG/KG) CONC/EL 1 

Z-Methyluaphthalene 0.1 47 470 

Anthracene 0.1 1.3 13 

Benzo(a)anthracene 0.1 6 60 

Benzo(a)pyrene 0.1 4.1 41 

11 Benzo(b)fluorothene 0.1 6.1 61 1 

Benzo(g,h,i)perylene 0.1 2.5 25 

Carbazole 0.1 0.69 6.9 1 

II Chrysene 0.1 5.3 53 

Dibenz(ajh)8uthracene 0.1 1.3 13 

Fluoanthene 0.1 13 130 1 

Fluorene 0.1 5.1 51 

Indenod ,2,3,-cd)pyrene 0.1 3.0 30 

II Phenanthene 0.1 8.8 88 

Pyrene 0.2 12 60 

4,4 DDD 0.5 0.035 0.07 

Heptachlorexpoxide 0.5 0.025 0.05 

Methoxychlor 10 0.069 0.0069 

Aluminum 5 10,900 2180 

Antimony 0.5 12.5 25 

Arsenic 0.002 24.8 12,400 

Barium 0.5 20,500 41,000 

Beryllium 0.002 0.94 470 

Cadmium 0.005 4.9 980 

Chromium 0.5 527 1,054 

Lead 0.05 632 12,640 

Mercury 0.05 1.3 26 

Selenium 0.2 0.37 1.85 

Vanadium 0.05 30.1 602 

72,481 

Elmix = 10" umalka = 
(72481)(2) 

6.9 rnfl 2.5 nja (nuisance dust) 
^3 > niFrespirable fraction 

Action Level = 2.5 mo 
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DELTA SHIPYARD EPA ARCS 
HASP PPP-PPE 

ORGANIC GASES + VAPORS PEL (PPMI R% AL RANK 

Benzene 0.1 185 0.9025 1 

Ethylbenzene 100 111 55.5 4 

Xylenes 100 92 46 3 

Naphthalene 10 48 5 2 

Benzene may be too small to read on the OVA. Naphthalene Is also a small action level. Thus, If these two chemicals can be 
ruled out, the next action level Is Xylenes. 

ICQ X (0.92) 
2 

46 

0-1 Level 0 
1-46 Level D provided that Draper Tubes reading for benzene TS below O.lppm : Naphthalene is below Sppm. 
>46 Units stop work/Upgrade to Level C 

delta:hasp4.doc 



SITE AIR MONITORING PROGRAM 

Action Levels 
These Action Levels, if not defined by reguietion, aie sonw percent (usuelly 50%l of the sppiiceble PEUttEUTLV. Thet number must elso be edjusted to 
eccount for instrument response fectors. 

Tasks Action Level Action 

Q Explosive atmosphere Ambient Air 
Concentration 

Confined Space 
Concentration 

<10% LEU 

10 to 25% LEL 

>25% LEL 

Oto 1% LEL 

1 to 10% LEL 

>10% LEL 

Work may continue. 
Consider toxicity 
potential. 

Work may continue. 
Increase monitoring 
frequency. 

Work must stop. 
Ventilate area before 
returning. 

D Oxygen Ambient Air 
Concentration 

Confined Space 
Concentration 

<19.5% O2 

19.5% to 25% 02 

>25% O2 

<19.5% O2 

19.5% to 23.5% 
O2 

>23.5% O2 

Leave Area. Re-enter 
only with self-contained 
breathing apparatus. 

Work may continue. 
Investigate changes 
from 21%. 

Work must stop. 
Ventilate area before 
returning. 

£-1 Radiation < 3 times background 

3 Times Background to < 1 mR/hour 

> 1 mrem/hour 

Continue Work 

Radiation above 
background levels 
(normally 0.01-0.02 
mR/hr)g signifies 
possible sourcels) 
radiation present. 
Continue investigation 
with caution. Perform 
thorough monitoring. 
Consult with a Health 
Physicist. 

Potential radiation 
hazard. Evacuate site. 
Continue investigation 
only upon the advice of 
Health Physicist. 

^ Organic gases and vapors All Task 2: 0-1 unit 
1-46 units 

> 46 units 

Can't work 
Level D |l 
Level D provided Drager 
tubes rule out Benzene 
and Naphthalene 
Stop work/Upgrade to 
Level C 

B Inorganic gases, vapors 
and particulates 

All > 2.5 mg/m' sustained in breathing zone Stop work 
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SITE AIR MONITORING PROGRAM 

Ambient Air Sampling 
Ch«elc lituations which will require or action levels which will apply to deciding to institute or incfeasa tcop» of plann»d «ir lampling. 

No air sampling Is required on this site. 

• An air sampling plan Is Incorporated In this HASP. 

Meteorological Conditions 
n Dry weather for days 

• Ambient temperature above "F 

D Wind Increasing potential of more contaminant dispersion In or migration out of controlled area. 

Activities which will require Instituting or Increasing sccpe of air sampling: 

O Major spills 

Q New site activity resulting In potential presence of new chemical hazards. 

Q Site activity Increases airborne contaminants possibilities. 

• ̂r sampling documentation required for: 
Q Downgrading from stipulated level of protection 
u Documentlno no migration of contaminants off-site through air 

Applicable Action Levels for Instituting Air Sampling: 

• Visible vapor/gas clouds or vapor levels, or 

O Visible dust or particulate levels measured with Direct Reading Instrument, two-three times background or above action level, 
sustained over 10-15 minute period. 

The following requirements apply to air sampling: 

Sampling Matrlx/AIr Interface - Monitor matrlx/air Interface and breathing zone periodically with DRI. If vapor levels > 2-3 times 
background, monitor continuously. Follow No. 4. 

Container Opening - Monitor opening and breathing zone periodically with DRI. If vapor levels > 2-3 times background, monitor 
opening and breathing zone continuously. Follow No. 4. 

Excavatlon/Drllllng/lntruslve Work - Monitor at ground level and breathing zone periodically with DRI. If vapor levels > 2-3 times 
background, monitor opening and breathing zone continuously. Follow No. 4. 

Breathing Zone - Ensure level of protection specified In HASP is being used. Consult HASP or Corporate Health and Safety 
relative to Instituting personnel, area, or perimeter sampling. 

• Other 
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Sample Location 
Locations Substancas Sampled For 

O Ambient background 

• Personal samples, on-site 

• Personal samples, off-site 

n Fixed, on-site samples 

n Fixed, off-site samples 

• Mobile off-site samples 

n Mobile on-site samples 

Background sample stations 
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SITE AIR MONITORING PROGRAM 

Air Sampling 

Personal Sampling Pumps - Gillan, SKC, MSA No. 

Taskls) Location Duration Frequency Type Anaiysic IMethod 

1 1 
1 

Sampling Media - Filter 

Sampling Media - impinger 

Sampling Media - Air Bag 
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SITE AIR MONITORING PROGRAM 

Air Sampling 

Sampling Media-Filter 

Taskis) Location Duration Frequency Type Analyaie Method 

Portable Gas Chromatograph Task(s) 

Portable GC Analytical Plan: 

Passive Dosimeters 
1 Task(s) Type Location 1 Frequency | Duration 

n Organic Vapor 

n Mercury Vapor 

^ Paper Color Change 

• TLD 

n Film Badge 
D Liquid Media 

Wipe Sampling 
Wipe Sampling Plan: 
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SITE AIR MONITORING PROGRAM 

Physical Hazard and MIscallaneous Monitors and Detectors 
Taskis) Calibration 

Required7/Method 
Location Fraquaney H 

d Sound Level Meter d 
d Noise Ooslnfteter(s) d 

1 d Octave Band Analyzer • 

1 d Electric Circ. Detector d 
d Thermometer d 
d Wind Speed Indicator • 

d Barometer d 
d Psychrometer d 
d Infrared Thermometer d 
d Microwave Detector d 
d pH Meter d 

Indicator Kits 

1 Taskis) Location | Fraquancy 

d pH Paper 

d Peroxide Paper 

d Chlor-N-Oil Kit 

d Hazard Cateaorizing Kit 

d Asbestos Test Kit 
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SITE AIR MONITORING PROGRAM 

% LEL % 0, PID (unite) FID (units) 

Aerosol 

(mg/m®) 

GM; Shield Pririie/ 
Thin Window 

Nal 
(uR/hr) 

ZnS 
(cpm) % LEL % 0, PID (unite) FID (units) 

Aerosol 

(mg/m®) mR/hr cpm 
Nal 

(uR/hr) 
ZnS 

(cpm) 

II 
Monitox (ppm> Detector Tube(s) 

Sound Le vols (dBA) Illumination Other Other Other Other Other 

Location: 

% LEL % O, PID (unite) FID (units) 

Aerosol 
Monitor 
(mg/m®) 

GM: Shie 
Thin W 

Id Probe/ 
midbwsiiSisH 

Nal 
(uR/hr) 

ZnS 
(cpm) % LEL % O, PID (unite) FID (units) 

Aerosol 
Monitor 
(mg/m®) mR/hr cpm 

Nal 
(uR/hr) 

ZnS 
(cpm) 

Monlto X (ppm) Detector Tube(s) 

II Sound Le vels (dBA) Illumination : Other Other Other Other Other 
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CONTINGENCIES 

Emergency Contacts and Phone Numbers 
Agency Contact Phone Number 

Local Medical Emergency Facility (LMF) l5P4)873-2200 
WESTON Medical Emergency Contact EMR - Dr. Elavne Therlault i-999-22?-??74 
WESTON Health and Safety Corporate Health and Safety (50SI884-5050 

WESTON Health and Safety SCR Health and Safety - Darrvl Drenon Paoer:f800)409.2261 or <713)621-162 

Fire Department -an. 
Police Department .an. 
On-site Coordinator 

Site Telephone 

Nearest Telephone 

Local Medical Emergency Facllltyls) 
Name of Hospital: Chambert Medical Center 

Name of Contact: Bobbv CuoD Phone No.: 

Type of Service: 

CD Physical trauma only 

D Chemical exposure only 
13 Physical trauma and 

chemical exposure 
13 Available 24 hours 

Route to Hospital (written detaii): 

Site and hospltai lie on Industrial Blvd. The hospital is 16 blocks 
north of the site. 

Travel time from site: 
10 minutes 

Type of Service: 

CD Physical trauma only 

D Chemical exposure only 
13 Physical trauma and 

chemical exposure 
13 Available 24 hours 

Route to Hospital (written detaii): 

Site and hospltai lie on Industrial Blvd. The hospital is 16 blocks 
north of the site. 

Distance to hospital: 

Type of Service: 

CD Physical trauma only 

D Chemical exposure only 
13 Physical trauma and 

chemical exposure 
13 Available 24 hours 

Route to Hospital (written detaii): 

Site and hospltai lie on Industrial Blvd. The hospital is 16 blocks 
north of the site. 

Name/No. of 24-hr 
Ambulance Service: Acadian 
1-800-259-1111 

Secondary or Specialty Service Provider 
Name of Hospital: 

Address: Phone No.: 

Name of Contact: Phone No.: 

Type of Service: 

D Physical trauma only 
D Chemical exposure only 
u Physical trauma and 

chemical exposure 
u Available 24 hours 

Route to Hospital (written detail): Travel time from site: 

Distance to hospital: 

Name/No. of 24-hr 
Ambulance Service: 

Figure 1. Route to Hospital 
(Draw map to hospital here If space permits or attach on separate sheet. 

u 
3 

jlOSpi'LiJ 

Site 

Corporate Health and Safety Page 23 of 32 (Mts:ha^>2.(foe 



CONTINGENCIES 

Response Plans II 

Medical - General 

Provide First Aid as trained, 
assess and determine need for 
further medical assistance. 
Transport or arrange for 
transport after appropriate 
decontamination 

First Aid Kit: 

Condensed 

Type 

20 man BBP 

Location 

WESTON 
vehicle 

Special Rrst Aid 
Procedures: 11 
Cyanides on site 1 
D VM 13 No. 
If yes, contact l| 
LMF. Do they 
have antidote 

Evewashxequlred 
B Yes U No 

Type Location 

FIrst-ald kit In 
van 

HF on site 1 
• Y,, B No. 
If yes, need 
neutralizing 
ointment for Rrst 
Aid kit. Contact 
LMF. 

Shower required 
• Yes H No 

Type Location 

Plan for Response to 
Spill/Release 

Plan for Response to 
Fire/Explosion 

Fire 
Extinguishers 

In the event of a spill or 
release, ensure safety, 
assess situation and 
perform containment and 
control measures as 
appropriate: 

• 

a. Clean up per MSDS if 
small or; Sound 
Alarm, call for 
assistance. Notify 
Emergency 
Coordinator 

b. Evacuate to pre­
determined safe 
place 

c. Account for 
personnel 

d. Determine if Team 
can respond safely 

e. Mobilize per Site Spill 
Response Plan 

In the event of a fire or 
explosion, ensure 
personal safety, assess 
situation and perform 
containment and control 
measures as appropriate: 

a. Sound Alarm and call 
assistance. Notify 
Emergency Coordinator 

b. Evacuate to predeter­
mined safe place 

c. Account for personnel 
d. Use fire extinguisher, 

onlv If safe and trained 
e. Standby to Inform 

Emergency responders of 
materials and conditions 

Type/Location 

ABC In van 

Description of 
Spill Response Gear 

Location Description (Other Fire Response Equipment) Location | 

N/A 

Plan to Response to Security Problems 
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DECONTAMINATION 1^14 

Personnel Decontamination 
Consistent with the levels of protection required, step-by-step procedures for personnel decontamination for each Level of 
Protection are attached. 

Levels of Protection Required for Decontamination Personnel 
I The levels of protection required for personnel assisting with decontamination will be: 

n Level B ^ Level C 
I Modifications Include: 

Level O 

Disposition of Decontamination Wastes 
Provide a description of waste disposition Including Identification of storage area, hauler, arvJ final disposal site, if applicable: 

Rulds generated from decon of survey equipment (I.e. hand augers) will be collected In 5 gallon buckets. Fluid will be disposed 
of on-site at respective sampling areas. 

Equipment and PPE will be sprayed off in place with water from spray bottles. 

Equipment Decontamination 
A procedure for decontamination steps required for non-sampling equipment and heavy machinery follows: 

Nonsampling equipment, such as monitoring'equipments, will not be exposed to sources of contamination. They will be cleaned 
with a damp towel or by other appropriate means. There will be no heavy machinery associated with the project other than a 
van and a car. Vehicles will not be driven Into areas of known or suspected contamination. 

Sampling Equipment Decontamination 
Sampling equipment will be decontaminated in accordance with the following procedure: 

Only dedicated sampling equipment will be used and will be disposed of in a trash bag. 
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LEVEL D/MODIFIED LEVEL D DECONTAMINATION PLAN 

Check indicated functions or add steps as necessary: 

Function Description of Process. Solution, and Container 

^ Segregated equipment drop Put sampling equipment in bag 

Q Boot cover and glove wash 

1—1 
LJ Boot cover and glove rinse 

1 n Tape removal - outer glove and boot 

^ Boot cover removal Double bag for disposal 

^ Outer glove removal Double bag for disposal 

Q Suit/safety boot wash 

Q Suit/boot/glove rinse 11 

n Safety boot removal 

El Suit removal If soiled, bag coveralls for laundry 

1 Q Inner glove wash 

CH Inner glove rinse 

El Inner glove removal Double bag for disposal 

n Inner clothing removal 

CRC/SAFE ZONE BOUNDARY 

El Field wash Wash hands before leaving site 1 

D Redress 

Disposal Plan. End of Day: 

All PPE will be sealed In bags, placed in labelled 55-gallon drums, and staged in disposal area. 

Disposal Plan. End of Week: 

Same as dally plan. 

Disposal Plan, End of Project: 

The disposal procedures will depend on sample analysis. 
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LEVEL C DECONTAMINATION PLAN 

Check Indicated functions or add steps as necessary: 

Function Description of Process, Solution, and Container 

Segregated equipment drop Put sampling equipment in bag 

O Boot cover and glove wash 

n Boot cover and glove rinse 

^ Tape removal - outer glove and boot Double bag for disposal 

H Boot cover removal Double bag for disposal 

El Outer glove removal Double bag for disposal 

HOTLINE 

Q Suit/safety boot wash fl 

n Suit/boot/glove rinse 1 

d Safety boot removal 1 

S Suit removai Double bag f&r disposal 

d Inner glove wash 1 

d Inner glove rinse || 

d Face piece removal 

E Inner glove removal Double bag for disposal 

d Inner clothing removai 

CRC/SAFE ZONE BOUNDARY 

El Field wash Wash hands and face before leaving site 

d Redress 

Disposal Plan, End of Day: 

All PRE will be sealed in bags, iabeiied 55-gallon drums, and staged in disposal area. 

Disposal Plan, End of Week: 

Same as daily plan. 

Disposal Plan, End of Project: 

The disposal procedures will depend on sample analysis. 
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Check indicated functions or add steps as necessary: 

Function Description of Process. Soiution, and Container 

Q Segregated equipment drop 

• Boot cover and glove wash 

n Boot cover and glove rinse 

n Tape removal - outer glove and boot 

O Boot cover removal 

Q Outer glove removal 

HOTLINE 

Q Suit/safety boot wash 

CI Suit/SCBA/boot/glove rinse 

n Safety boot removal 

• Remove SCBA backpack w/o disconnecting 

O Splash suit removal 

Q Inner glove wash 

n Inner glove rinse 

Q SCBA disconnect and face piece removal 

D Inner glove removal 

n inner clothing removal 

CRC/SAFE ZONE BOUNDARY 

Field wash 

• Redress 

Disposal Plan, End of Day: 

Disposal Plan, End of Week: 

Disposal Plan. End of Project: 
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SITE PERSONNEL AND CERTIFICATION STATUS 

WESTON 

Name: Eric Tate 

Title: Project Team Leader 

Task(s): All 

Certification Level or Description: D-S, B-T 

El Medical Current El Training Current 

H Fit Test Current (Quel.) ^ Fit Test Current (Quent.) 

Name: Joy ishigo 

Title: Engineer 

Taskis): All 

Certification Level or Description: B-T 

H Medical Current H Training Current 

13 Fit Test Current (Quel.) C Fit Test Currant (Quant.) 

Name: Diane Williams 

Title: Geologist 

Tasklsl: 2 
Certification Level or Description: D-S, B-T 

13 Medical Current ® Training Current 

H Fit Test Current IQual.) ^ Fit Test Current IQuant.) 

Name: Brian Weise 

Title: Technician 

Taskis): 2 

Certification Level or Description: D-S, B-T 

H Medical Current EI Training Current 

H Fit Test Current (Quel.) ^ Fit Test Currant (Quant.) || 

Name: Pam Quackenbush 

Title: Engineer 

Task(s): 2 

Certification Level or Description: D-S, B-T 

EI Medical Current El Training Current 

13 Fit Test Current (Quel.) ^ Fit Test Current (Quant.) 

Name: Greg Braddy 

Title: Geologist 

Taskis): 

Certification Level or Description: C-S, B-T 

El Medical Current ® Training Current 

El Fit Test Current IQual.) ^ Fit Test Current (Quant.) 

Name: 

Title: 

Task(s): 

Certification Level or Description: 

n Medical Current ^ Training Current 

n Fit Test Current (Quel.) CI Fit Test Current (Quant.) 

Name: 1 
Title: 

Taskis): 

Certification Level or Description: 

n Medical Current 1^ Training Current 

n Fit Test Current (Qual.) d Fit Test Current IQuant.) 

Name: 

Title: 

Taskis): 

Certification Level or Description: 

C Medical Current C Treining Current 

n Fit Test Current (Quel.) C Fit Test Current (Quent.) 

Name: 

Title: 

Taskis): 

Certification Level or Description: 

D Medical Current ^ Training Current 

n Fit Test Current (Qual.) C] Fit Test Current (Quant.) 

Name: 

Title: 

Taskis): 

Certification Level or Description: 

C Medical Currant C Training Current 

C Fit Test Current (Quel.) C Fit Test Current (Quant.) 

Name: 

Title: 

Taskis): 

Certification Level or Description: 

D Medical Current ^ Training Current || 

n Fit Test Current (Qual.) ^ Fit Test Current (Quant.) || 

TRAINING CURRENT - Training; All personnel, including visitors, entering the exclusion or contamination reduction zones must have certifications of completion of 
training in accordance with OSHA 29 CFR 1910, 29 CFR 1926 or 29 CFR 1910.120. 

FIT TEST CURRENT - Respirator Fit Testing: All persons, including visitors, entering any area requiring the use or potential use of any negativa pressure respirator 
must have had as a minimum, a qualitative fit test, administered in accordance with OSHA 29 CFR 1910.134 or ANSI within the last 12 months. If site conditions 
require the use of a full face negative pressure, air purifying respirator for protection from Asbestos or Lead, employees must have had a quantitative fit test, 
administered according to OSHA 29 CFR 1910.1001 or 1025 within the last 6 months. 

nts; All personnel, including visitors, entering the exclusion or contemination reduction zones nnist be certified MEDICAL CURRENT - Medical Monitoring Raqi 
as medically fit to work, and to wear a respirator, if appropriate, in accordance with 29 CFR 1910, 29 CFR 1926/1910 or 29 CFR 1910.120. 

The Site Health and Safety Coordinator is responsible for verifying all certifications and fit tests. 
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SITE PERSONNEL AND CERTIFICATION STATUS 

Subcontractor's Health and Safety Program Evaluation 

Name of Subcontractor: 
Address: 

Activities to Be Conducted by Subcontractor: 

Evaiuation Criteria 

Medical program meats OSHA/WESTON criteria 

n Acceptable 

• Unacceptable 

Comments: 

Personal protective equipment available 

Q Acceptable 

d Unacceptable 

Comments: 

Oo'Site monitoring equipment avail^e, calibrated || 
and oparated properly 

Q Acceptable 

Unacceptable 

Comments: 

Safe working procedures clearly specified 

Acceptable 

Q Unacceptable 

Comments: 

Training meets OSHA/V\^STON criteria 

Q Acceptable 

n Unacceptable 

Comments: 

Emergency procedures 

• Acceptable 

n Unacceptable 

Comments: 

Decontamination procedures 

CI Acceptable 

n Unaccepteble 

Comments: 

General health and safety program evaluation 

CI Acceptable 

D Unacceptable 

Comments: 

Additional comments: 

O Subcontractor has agread to and will conform 

with the WESTON HASP for this Project. 

Subcontractor will work under his own HASP 

which has bean accaptad by Corporate Health 
and Safaty. 

Evaluation Conducted by: Date: 

Subcontractor 

Name: 
Title: 
Task(s): 
Certification Level or Description: 

CI Medical Current Training Current 

n Fit Test Current IQuel.) CI Fit Test Current (Quant.) 

Name: 
Title: 
Taskis): 
Certification Level or Description: 

CI Medical Current D Training Current 

C3 Fit Test Current (Gual.) CI Fit Test Current IQuant.) 

Name: 
Title: 
Taskis): 
Certification Level or Description: 

1^ Medical Current ^ Training Current 

n Fit Test Current (Quel.) CI Fit Test Current IQuant.) 

Name: 
Title: 
Taskis): 
Certification Level or Description: 

CI Medical Current CI Training Current 

C Fit Test Current (Quel.) C Fit Test Current IQuant.) 

Name: 
Title: 
Taskis): 
Certification Level or Description: 

n Medical Current D Training Current 

n Fit Test Current (Dual.) D Fit Test Current (Ouant.j 

Name: 
Title: 
Taskis): 
Certification Level or Description: 

C Medical Current C Training Current 

C Fit Test Current (Quel.) C Fit Test Current (Quant.) || 
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HEALTH AND SAFETY PLAN APPROVAL/SIGNOFF FORM 

Site Name: Delta Shipyard WO# 04603-026-031-0300-00 

Address: 202 industrial Boulevard, Houma, Louisiana 

I understand, agree to and will conform with the Information set forth In this Health and Safety Plan (and attachments) and 
discussed in the Personnel Health and Safety brieflngfs). 

Name Signature Date 

—iex(-I^(A 

^/// / 7 
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TRAINING AND BRIEFING TOPICS 

Ths following items will be covered et the eite specific trsining meeting, dsily or periodically. 

« Site characterization and analysis, Sec. 3,0, 

29 CFR 1910.120 i 
Level A 

B Physical hazards. Table 3.2 • Level B 

13 Chemical hazards. Table 3.1 Level C 

Animal bites, stings, and poisonous plants Level D 

Q Etiologic (infectious) agents Monitoring, Sec. 7.0; 29 CFR 1910.120 h 

Site control. Sec. 8.0; 29 CFR 1910.120 d Decontamination, Sec. 9.0; 29 CFR 1910.120 k 

3 Engineering controls and work practices. Sec. 8.5; 

25 CFR 1910.120 g 
I Emergency response. Sec. 10.0; 29 CFR 1910.120 I 

Heavy machinery D Elements of an emergency response. Sec. 100; 
29 CFR 1910.1201 

Forklift 
^ Procedures for handling site emergency incidents. Sec. 

10.0; 29 CFR 1910.120 I 

Backhoe Off-site emergency response, 29 CFR 1910.120 I 

Equipment • Handling drums and containers, 29 CFR 1910.120] 

Tools Opening drums and containers 

Ladder 29 CFR 1910.27 d Electrical material handling equipment 

n Overhead and underground utilities Radioactive waste 

Scaffolds I Shook sensitive waste 

• Structural integrity Laboratory waste packs 

O Unguarded openings - wall, floor, ceilings ' Sampling drums and containers 

Q Pressurized air cylinders I Shipping and transport, 49 CFR 172.101 

H Personnel protective equipment. Sec. 5.0; 25 CFR 1910.120 g; 

29 CFR 1910.134 
I Tank and vault procedures 

Respiratory protection. Sec. 5.8; 29 CFR 1910.120 g; 
Z88.2-1980 

• Illumination, 29 CFR 1910.120 m 

O Sanitation, 29 CFR 1910.120 n 
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ATTACHMENT "A" 

CHEMICAL CONTAMINANTS 

DATA SHEETS 

(Use HASP Form 33HASP.894 
or attach appropriate data sheets.) 



HaiardoiM 
aubatancan'Mka 

HEALTH AND SATETY EVALUATION - • CHEMICAL HAl^bk 

Wiy leal rfoparll— 
Phyaleal 

Slaia 
State At 

Slte/Pio|. Tamp. Gharaeteriatica Expoaura Umlte 

Routalal of 
Expoaura/ 
Sirmptoma 

Monltorlna 
InaPimanti/ 

loniiatlon 
Potential -f % 

Raaponea 

ClAVy 

CAS No: 
240 - Ol—'? 

Synonyma: 

^ 2. 

Q Explotive 

• Rammabla 

Q Corroalva 

• Raactiva 

n Water Raacth/a 

O Oxidiiar 

• Radioactive 

E3 Other . ( 
|P\MUA 

Corporate Health ar>d Safety 

• Solid 

O Uquld 

Q Qaa 

D Solid 

n Liquid 

• Qaa 

Incompatible With: 

PH: 

FP: 

LEL: 

UEL: 

• CA 

BPEL 0- 2inj/^-

• TLV 

• IDLH 
Auto. Ig.: 

BP: 

MP: 

er 

• other: 

Only toxicological data 

available 

Sp. Or.: 

Vap. D.: 

Vap. P.: 

H,OSol.: 

Other: 

6vlC')€.^SVevj<^^ 

•e^\}<OW^ ' p 
(V> CJCOM 

OzC^J^ 

I \B 

Paga _ of _ 

• Inhalation 

E3 tngaation 

Q Skin Absorption 

Contact 

• Direct Penetration 

• Other: 

O PID 

• 11.7 eV 

• 10.2 eV 

Q OVM 

O CGi 

S OVA 

Symptoma: 

CostSy^'^] ^ 

IP: 

% Response: 



liH AND SAFE1 ry EVALUATION - • CHEMICAL HAZARDS 1 
Haiardoua 

Subatanoa/Taaka Ptiyaicai PropatHaa 

Normal 
Pfiyaleal 

State 
State At 

ShalPral. Tamp. Charactariatfca Expoaura Umlte 

Routala) of 
Expoaural 
Symptoma 

Monhoting 
InaOumantel 

Ionization 
Potential + % 

Reaponaa 

O Explotive Q Solid 0 Solid 
pH: •

 
o

 
>

 

13 Inhalation D PID 

Q Flamtnabia • Uquld • Uquld 
FP: 

S PEL 0 Ingaition • 11.7 eV 

Q Corroalva 
• Qaa • Qaa 

LEL: 
• TLV Q Skin Abaorption 

D 10.2 aV 

D Raacliva UEL: 

• IDLH 
J0 Contact 

• OVM • IDLH • OVM 

Q Water Raactiva Auto. Ig.: 

D Only toxicological data 

available 

Q Direct Penetration 
D CGI 

D Oxidizar BP: 
D Only toxicological data 

available O Other: 

D CGI 

CAS No: 
D Radioactiva Incompatlbia With: MP: Q Other: 

S OVA 

13 Olhar 

\A:>V<ejiA 

\-V- .e.AA.A-<.V^ 

Sp. Qr.: U. 

Synonyma: 

13 Olhar 

\A:>V<ejiA 

\-V- .e.AA.A-<.V^ 

Vap. 0.; Symptoma: IP: 

13 Olhar 

\A:>V<ejiA 

\-V- .e.AA.A-<.V^ Vap. P.: 

iv 1/ 
H,0 Sol.: iux . 

iv 1/ 
Other: % Reaponaa: 
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HEALTH AND SAFETY EVALUATION - • < bHlEMiCAL iMiAHol 

Hatardoua 
Subotanco/Toako Miyekel Propertlee 

Mna—iMl norfn* 
Pftyalcal 
•lala 

State At 
Sha/Pro). Tamp. Charaotiriatlca Expoeura Lbnha 

Routafal of 
Expoaura/ 
Symptoma 

Monhoring 
inabtanantaf 

Ionization 
Potential + % 

Raaponaa 

T^UCN'I9-V*:VV-CI»_1_ 
• Exploilve 13 Solid B Solid 

pH: •
 

o
 

>
 

n Inhalation • PID 

Q Remmebia • Uquld • Uquld 
FP: HpELO.Zryd/m^ 13 Ingeation • 11.7 oV 

Corroalva 
• Qaa • Gee 

LEL: 
J' 

• TLV Q Skin Abaorptlon CH 10.2 aV 

n Ifeectiva UEL: 

D IDLH 
13 Contact 

D OVM 

n Water Reactive 
Auto. Ig.: 

O Only toxicologicel data 

available 

Q Direct Penetration 
O CGI 

O Oxidizer 
BP: 

O Only toxicologicel data 

available • Other: 

O CGI 

CAS No: 
Q Radioactive 

Incompatible With: IWIP: D Other: 
H OVA 

2-OCs. -44- o 
Q Other 

Sp. Gr.: 
p 

Synonyme: 
(3!v<VjisAztA<j!. 

Vep. D.: Symptoma: IP: 

'Jj/Uoke- Vep. P.: 

J I'yviJrSci-^ HjO Sol.: 

a^-ccvt^ -

Other: % Raaponaa: 
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HEALTH AND SAFETY EVALUATION - • CHEMICAL HAM^OS 

Haaenloiii 
Subelencen'ealia nil,.all, -I Ha-- --at II rllfVlCM iTQpww 

Normal 
Ptiyaleal 

State 
State At 

Sita/Proi. Tamp. Cfiaraotarietice Expotura Umha 

Routalal of 
Expoaure/ 

Monhoring 
InaPiananta/ 

lonhation 
Potential + % 

Raaponea 

«>vtvvf 0~Cx«-C. • Exploelve • Solid • Solid 
PH: •

 
o

 
>

 

• Inhalation O PiD 

O Flennmebie • Uquld • Uquld 
FP: 

• PEL • Ingaation • 11.7 eV 

Q Corroaive 8
 

o
 

•
 • Qaa 

LEL: 
O TLV • Skin Abaorption 

• 10.2 eV 

D Raectlve UEL: 

• IDLH 
• Contact 

• OVM 

_ 
LI CGI 

Q Water Raaetiya Auto. Ig.: 

• Only toxicological data 

available 

13 Direct Penetration 

• OVM 

_ 
LI CGI 

Q Oxidizar BP: 
• Only toxicological data 

available • Other: 

• OVM 

_ 
LI CGI 

CAS No: 
Q Radioactiva Incompatible With: MP: 13 Other: NTP 

1/-^ . 'F-'P ^ 

CjLiACJ^ • 
iKVv/WV 

eio "i ATW.AVWAX' 

0 OVA 

Q Other U3U4VS 

IA-CAXCJO* <K5 

Sp. Qr.: 

13 Other: NTP 

1/-^ . 'F-'P ^ 

CjLiACJ^ • 
iKVv/WV 

eio "i ATW.AVWAX' 

n 

Synonyme: 

1,2 ,5,to-Pi5A, 

Q Other U3U4VS 

IA-CAXCJO* <K5 
Vap. D.: 

13 Other: NTP 

1/-^ . 'F-'P ^ 

CjLiACJ^ • 
iKVv/WV 

eio "i ATW.AVWAX' 

Symptoms: IP: Synonyme: 

1,2 ,5,to-Pi5A, 

Vap. P.: 

13 Other: NTP 

1/-^ . 'F-'P ^ 

CjLiACJ^ • 
iKVv/WV 

eio "i ATW.AVWAX' 

Synonyme: 

1,2 ,5,to-Pi5A, H,0 Sol.: 

^PN- ^ueA^Vic— 

Iwve^'^ 

l^Z 

t)2 

P-CC.*^ Uie<4^t_ 

4fc- UCX^5 

Other: 

^PN- ^ueA^Vic— 

Iwve^'^ 

% Reeponse: 
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HE A 

HaianloiM 
SubatanM/ratka 

LTH AND SAFETY EVALUATION - • CHEMICAL HAZARDS 

Ptiyical Propwli— 

Normal 
Phyalcal 

Slata 
Stata At 

8lla/Prq|. Tamp. Charaelarlatiea Expoaura Umlti 

Routalal of 
Expoaiaa/ 
Symptoma 

Monhorino 
Inatnananta/ 

kmbalion 
PotantM + % 

Raaponaa 

CAS No: 

Synonymt: 

tP' 
"JX 

vvoU.^ 

•s>: 
S\c 

• Explosive 

• nammabio 

O Corroaiva 

D Reactivs 

• Watar Raactiva 

• Oxidizar 

D Radioactive 

B Other 
guxi-V& 

B Solid 

• Uquid 

• oae 

B Solid 

• Liquid 

• Oae 

Incompatible With: 

pH: 

FP: 

I OA 

PEL 

LEL: 

UEL: 

O TLV_ 

• IDLH 
Auto. Ig.: 

BP: 

MP: 

Sp. Qr.: 

Vap. D.: 

Vap. P.: HOO^ gz?' 

H,0 Sol.: 

I ,0 (p 

• Only toxicological data 

available 

0 Other: 

%£g/Jrj. .' \ 
COAKCBJi' '• 

VVAATCA-'*^! 

0 Inhalation 

B ingestion 

B Skin Absorption 

Q Contact 

• Direct Penetration 

D Other: 

O PID 

• 11.7 aV 

O 10.2 aV 

O OVM 

O CGI 

H OVA 

D. 

Symptoms: IP: 

% Response: 

Corporate Health and Safety o • I®" 
Page _ of _ 



MiAltH AND SAFETY EVALU/i^ioH^^ P dMEMiCAL HAlAltpi 

Hatardou* 
Subatanea/Taaka Phyaleal Propartiaa 

Normal 
Phyaical 

Stala 
State At 

Slte/Pra|> Tamp. Cliaractariatiea Expoawa Umha 

Routalal of 
Expoauraf 
Symptoma 

MonHorbip 
Inatnanantt/ 

lonbation 
Potantlal 4- % 

Raaponaa 

I CAS No; 
4'4HrC-fc.2''2. 

Synonymi: 

Q Exploaive 

B Flammabia 

• Corroalva 

Q Reactiva 

D Watar Raactlva 

O Oxidizor 

• Radioactiva 

13 Othar 

'VzK'^ 
VOK 

(ixAvVC— 

0 Solid m Solid 
pH: 

• Uquid 

• Qaa 

• Liquid 

• Qaa 

FP: 

LEL: 

UEL: 

Auto. Ip.: 

BP; 

Incompatlbia With; 

J CV, ^ 

^ OYicl-cc-W 

MP; 
34re2.(a^ 

Sp. Or.; 

Vap. D.: 

Vap. P.; 

H,0 Sol.: Vug,. 

Other; 

OA 

• PEL h^y 

• TLV 

• IDLH 

• Only toxicolooical data 

available 

n Other; 

• Inhalation 

D Ingaation 

• Skin Abaorption 

Q Contact 

n Direct Penetration 

0 Other;^^"E^ 

v/ov4r^ 

O pio 

O 11.7 aV 

• 10.2 eV 

• OVM 

• CGI 

Q OVA 

P 

Symptoma; IP; 

% Raaponaa; 

Corporate Health and Safety rifuflp t«4 
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p
i 1 ^ rykvALii^M - B 

x" /.•:• s-xx-x -xx-. : •> :> XiXvXx:;.;;;.: ::.: ; 
CHEMICAL HAZARDS 

Haxardoua 
SubatanM/Taaka Physical Propardoa 

Normal 
Physical 

Stata 
Stata At 

Slia/Pra|. Tamp. Charaetariallea Exposura Limlta 

Roiita(a| of 
Expoaural 
Symptoma 

Monhoring 
Inatrumants/ 

loiiization 
PotantM * % 

Q Explotlva B Solid (3 Solid 
pH: 

• CA O Inhalation • PID 

13 Flammabta • Uquld B Liquid 
FP: 

0 PEL C> ^ ^ 0 Ingestion O 11.7 eV 

Corroaiva 
• oaa •

 
O

 
m m 

LEL: 
• TLV 

Q Skin Absorption 
D 10.2 aV 

Q Raacdva UEL: 

• IDLH 
O Contact 

P OVM • IDLH P OVM 

D Walar Raactiva Auto. Ig.: 

0 Only toxicological data 

avail abia 

0 Direct Penetration 
O CGI 

O Oxidizar BP: 
0 Only toxicological data 

avail abia • Othar: 

O CGI 

1 CAS No; 13 Radloactiva IncompaMbla With; MP: • Othar; 
0 OVA 

B Ofhar 
Sp. Gr.: E: 

Synonymt: W-faJhcisL-^ 

'-^UU-.OYV-lp, 

£t-vu 

Vap. D.: Symptoms: IP: 
W-faJhcisL-^ 

'-^UU-.OYV-lp, 

£t-vu 
Vap. P.: IvwiW^D 

W-faJhcisL-^ 

'-^UU-.OYV-lp, 

£t-vu 
H,0 Sol.: . 

W-faJhcisL-^ 

'-^UU-.OYV-lp, 

£t-vu 

Othar: % Response: 

Corporata Haalth and Safaty Paga^ol^i^ 



HEALTH AND SAFETY EVALUATION - O CHEMICAL HAZARDS 

Haiardow 
SulMtanc«/TMlu Ptiytai Proywtfw 

Will 11111 • 1 fliyVRSW 

stil* 
Stata At 

•lla/Pra|. Tamp. Charaetarhtlea Expoaura Umha 

Roirta(s| of 
Enpoauraf 
Symptoma 

Monhorlng • 
InaPutnaniaf 

lonlialion 
Potantial + % 

Roaponaa 

CAS No: 
LO 

Synonyma: 
Egptivry t-vaptociilar 

Vtf£.\ Col) 

B Solid 

• Uquld 

• Qaa 

• Solid 

• Uquid 

• Oaa 

Ineoinpatiblo With: 
I I^OVA^VVXA-:^ 

0 Other \A3WJO^ 

U-e^aJkJl 

pH: • OA 

FP: 
0 PEL 

LEL: 

UEL: 
Kilk 

• TLV_ 

• IDLH 

Auto. Ig.: 

BP: 

MP: 

D Only toxicological data 

available 

• Other: 

Sp.Qr.: 

Vap. D.: 

Vap. P.: 6.000^ 

HjO Sol.: o.cie CJ (QT^ 

Other: 

m Inhalation 

0 Ingaation 

m Skin Abaorption 

• Contact 

• Diiact Penetration 

• Other: 

O PID 

• 11.7 aV 

• 10.2 aV 

• OVM 

• CGI 

0 OVA 

• 

Symptoma: IP: 

% Reaponaa: 
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AND SAFrrY ivALliAf ibii - • CHEiUliCAL HAZAbb^ 

CAS No: 

-3^-3 

Synonym*: 

ssgsisssssassassasasasB 

nil ,1,1, si ft* II • a aSl* • rnysicM vTOpWM 

IWsVnW 

Physical 
State 

Stat* At 
SMaiProl. Tamp. Cfiaractarlatica 

D Explosive • Solid Q Solid 
pH: 

Q Rammabis • Uquid • Uquid 
FP: 

Q Corrosive 
• Qas Q Qae 

LEL: 

B Rsactiva 

• Qas Q Qae 

UEL: 

13 Water Raactiv* 
Auto. Ifl.: 

• Oxidizer 
BP: 

IVrMrO" 

Q Radioactiva 
Incompatible With: 
VOoJi-eri , 

CL-i lev c> 

6L<UCtS ^ Cz.cl 

6-, , c-i-najj 

MP: 

• Other 

Incompatible With: 
VOoJi-eri , 

CL-i lev c> 

6L<UCtS ^ Cz.cl 

6-, , c-i-najj 

Sp. Qr.: 

Incompatible With: 
VOoJi-eri , 

CL-i lev c> 

6L<UCtS ^ Cz.cl 

6-, , c-i-najj 

Vap. D.: 

Incompatible With: 
VOoJi-eri , 

CL-i lev c> 

6L<UCtS ^ Cz.cl 

6-, , c-i-najj 

Vep. P.: 

Incompatible With: 
VOoJi-eri , 

CL-i lev c> 

6L<UCtS ^ Cz.cl 

6-, , c-i-najj H,0 Sol.: 

' , I ) L '1vtc>ulc>' O 

djv £) je-t'wn/"-'-*- -

Other: 

lo" 

Exposur* Umit* 

• CA 

B PEL £).6IA^^| ^ 

O TLV 

• IDLH 

• Only toxicolooical data 

availabia 

• Other: 

Routalal of 
Expoauraf 
Symptom* 

• Inhalation 

m Inoeetion 

Q Skin Absorption 

D Contact 

• Direct Penetration 

• Other: 

IMonhorlna 
InaPtimant*/ 

lonitalion 
Potential + % 

Raaponaa 

Symptom*: 

VOVAJ-i •fi M.C 

cLi iXv^/'U-G-Cv. ^ 

'TpuJlS< 

• PID 

• 11.7 eV 

Q 10.2 eV 

• OVM 

• CGi 

S OVA 

• 

IP: 

% Response: 

Corporate Health and Safety 
!C I'f. 
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HEALTH AND SAFETY EVALUATION - • dHEMlCAL HAlAllbS 

HatanloiM 
9ub0tane9/TMk» 

Synonym*: 

B-^evvu-wi^ 
t/iAA4^ 

PhytealPreyrti— 

|3 Exploiive 

Q Flammobla 

0 Corroalva 

Q Raactiva 

• Watar Raactiva 

0 Oxidizer 

• Radioactiva 

• Other 

Normal 
Phyalcal Stata At 

Slata 9Ha/Pnl. Tamp. 

B Solid B Solid 

• Uquid • Uquid 

B Qaa • Oaa 

Incompatibia With: 

'S+Y~ovn-^ TkvS 

diaraclarletlca 

pH: 

FP: 

LEL: 

UEL: 

Auto, ig.: 

BP: 

MP: 
l-zzo'f= 

Sp. Or.: 
^.=f-o 

Vap. D.: 

Vap-P" 

HjO Sol.: 

Other: 

•goV.^^- P-
VridwST 

lAAA^ 
iZ.jcrpLc-f'1^^ 

Expoaura Umlta 

• CA 

B PEL 5IM(^ 1 UVL -

• TLV 

0 iDLH N .'O. 

D Only toxicological data 

avallabia 

• Other: 

Routalal of 
Expoauraf 
Symptoma 

Monhoring 
Inafrumanta/ 

Ionization 
Potential + % 

Raaponaa 

B inhalation 

• ingaation 

D Skin Abaorption 

0 Contact 

O Direct Penetration 

Q Other: 

• PID 

• 11.7 oV 

D 10.2 eV 

• OVM 

• CGI 

0 OVA 

c 

Symptoma: 

<9AC.<JVN/^-

IP: 

% Raaponaa: 

Corporata Health and Safety 
u le 

P*B*_of_ 



HEALTH AND SAFETY EVALUAfioH - • CHEMICAL HAZARpS 

Hatardow 
Subatanoarraaka 

CAS No: 

qHMrO-SCo-C) 

Synonyma: 

lAAtWfi. ^ 

VUC*^"^ 

--pev-rAa^ j 

m I I 1 - - I at I r iiyilC* PTwpWvOT 

• Exploaiva 

13 Flammabla 

• Corroaiva 

D Raactiva 

• Watar Raaedva 

• Oxidizar 

• Radioactivo 

• Othar 

Phyalcal 
State 

B Solid 

• Uquid 

• Qaa 

State At 
Slte/Plra|. Tamp. 

Solid 

• Uquid 

• Qaa 

Incompatibia With: 
cac ^"=1 1 

Ciiaraetarlatiea 

pH: 

FP: 

LEL: 

UEL: 

Auto. IQ.: 

BP: 
cr^'F 

MP: 

Sp. Gr.: 
Cc. fo'? 

Vap. D.: 

Vap. P.: Qvcx-x/uvn 

H,0 Sol.; Vvt&oUcA.^ 

Othar: 
KJJJA 

r u/i, 

J "— 

Lui.-?2tA^ 
O^CtAA.*=SV 

JcO 

Expoaura Umite 

•
 

n
 >
 

0 Inhalation 

0PEL O.^W^|L-V,7 0 Ingaation 

OTLV Q Skin Abaorption 

^ Contact 
0 IDLH '=' iw 

^ Contact 

Q Diract Penetration 
O Only toMcological data 

available • Othar: 

• Othar: 

Routalal of 
Expoawa/ 
Symptoma 

Symptoma: 

Vw:-V. 
Sc_ytAAyv-CC-4 j 

C«sv-^^^v\ 'j j 

Wcjy<^ '. vU C«-^ J 

^ . otjiAxir. 
(V SOv'VI.K-^'^) -' 

Monhorbig 
Inatrumanta/ 

Ionization 
Potanttel + % 

Raaponao 

• PID 

• 11.7 aV 

• 10.2 aV 

• OVM 

• CGI 

0OVA 

u 

IP: 

% Reaponaa: 

Corporata Haalth and Safaty 
tz ie 

Pas# _ of _ 



1 HEALTH AND SAFETY EVALUATION - • CHEMICAL HAZARDS 

Haaardoua 
Subatanea/Taaka Pliyalcal Ptopardaa 

Nonnal 
m , 1 a t rllflKM 

Stata 
Stata At 

thm/PnI. Tamp. Charaotariatlea Eapoaura Umha 

Routalal of 
Expoauraf 
Symptoms 

Monhoring 
InaOtananis/ 

Ionization 
Potantbl + % 

Rosponaa 

n Exploiiva 0 Solid B Solid PH: 
0 CA 0 Inhalation • PID 

0 Flammabia • Uquld • Uquld 
FP: 

0 PEL 6 -to B Ingaation • 11.7 aV 

D Corroaivs 
• Qaa • oaa 

LEL: 
• TLV 

n Skin Absorption 
O 10.2 aV 

O Raactiva 
• IDLH 

Q Contact 
O OVM • IDLH O OVM 

• Watar Raaeth/a 
Auto. Ig.: 

0 Only toxicological data 

availabis 

Q Direct Panatration 
• CGI 

Q Oxidizar BP: 
li-hc^ "F^ 

0 Only toxicological data 

availabis Q Other: 

• CGI 

CAS No: 
Q Radioactiva 

Incompatlbia With: 

Jpf. UH t 

4-C_XLU.>OA. i 

• Othar: 
0 OVA 

• Othar 

Incompatlbia With: 

Jpf. UH t 

4-C_XLU.>OA. i 

Sp. Qr.: D 

Synonyms: 

Incompatlbia With: 

Jpf. UH t 

4-C_XLU.>OA. i Vap. D.: Symptoms: IP: 1 
Vap. P.: 0\x^-v\^ 

H,OSol.: . 

VvxA.01 ^ ^ , 

uvm •^C J 

WtUj^ JV/CY^-AJIFJ 

Othar: 

VvxA.01 ^ ^ , 

uvm •^C J 

WtUj^ JV/CY^-AJIFJ 

% Rasponss: 

Corporals Haallh and Safaty Paga _ of _ fltiPV tf4 



Huardou* 
Subatanea/TMlw 

HEALTH AND SAFETY EVALUATION - • CHEMICAL HAZARDS 

Fhyakal PiopwliM 

Normal 
Phyaical 

State 
State At 

Site/Pn4. Tamp. Cliaraetariatloa Expoaura Umha 

Routala) of 
Expoauraf 
Symptoma 

Monhoring 
Inatrumonte/ 

lonbatlon 
Potantiai + % 

Raaponaa 

CAS No: 

Synonyms: 

aJ2JLsis\A 
^UoiA;aJ2 

l/liUJU/l I 

"^xJbu^ ^ 

D Exploilva 

O Flammable 

Q Corroaiva 

(3 Raactiva 

• Watar Raactiva 

• Oxidizar 

O Radloactlva 

B othar 

CauM 
v;c>iu>«frVv^ 
ariUC^'&i 

tsn^CWiO*^ J 
StvjvdKlJ-M^ 
CiXftWisU. ^ 
-+V1-CV1U-W-

<3L«-

caaJ&tiuiM cUXAtielj 

P Solid 

• Uquid 

• Qaa 

13 Solid 

• Uquid 

• oaa 

pH: 

FP: 

LEL: 

UEL: 
NC^ 

O OA 

HPEL <a.2-u,g^/^3 

• TLV 

Q IDLH 

Auto. Ig.: 

BP: U 

Incompatible With: 

£vcA<dLl J "S^cv.^ 

OX i ^ 

':pcrHas>&u.-cAj'>w' 

loVc>wto>J<— ) 

MP: 

Q Only toxicological data 

availabia 

• Othar: 

Sp. Qr.: 

Vap. D.: 

Vap.P.: = 

H,0 Sol.; \.u^LJU^^€^. 

Othar: 

m Inhalation 

@ Ingestion 

Q Skin Absorption 

^ Contact 

• Direct Panatration 

• Other: 

• PID 

• 11.7 aV 

• 10.2 aV 

• OVM 

• CGI 

a OVA 

Symptoms: 
XfftV JSJ^-C-Sy^^ 

) -fUA>»0:^ . 

CUills, 

dt'Y^P) ') 

Of<5 '^c>v a^Lv-rwi-

IP: 

% Response: 

Corporate Health and Safety Paga^j-ofi® 



HEALtH AND SAFETY EVALUATION ~ • CHEMICAL HAZARDS 

Haiardeue 
Subatanca/Taaka nil, 1, ti , 1 gib - 1 at rllfVIW rswpOTWw 

Normal 
Phyilcal 

•lafa 
State At 

Sita/n«|. Temp. Cfiaraetariatlee Expoaiae Umfta 

Route(e| of 
Expoaiae/ 
Symptome 

Monitoring 
InaPianenta/ 

Ionization 
Potential + % 

Reaponee 

LeaA 
Q Exploaiva P Solid B Solid 

pH: •
 

n
 

>
 

0 inhalation • PID 

B Rammabla • Uquid • Uquid 
FP: 

O PEL <3-OS u^c\^ 0 ingeatlon • 11.7 eV 

Q Corroaiva 
• oaa D Qaa MN: 

O' 

• TLV 
Q Skin Abaorption 

Q 10.2 aV 

0 Raactiva S.N. 
O iOLH 

Ip Contact 
• OVM O iOLH • OVM 

0 Water Raactiva Auto. Ig.: 

Q Only toxicoiogicai data 

available 

Q Direct Penetration 

Q CGI 1 «• Q Oxidlzaf BP: ^ 
Q Only toxicoiogicai data 

available 0 Other: 

Q CGI 1 

CAS No: 
D Radloactiva 

incompatible With: 

ojcrwi-' 

MP: 
G.-2-1 

Q Other: 
0 OVA 1 

• Other 

incompatible With: 

ojcrwi-' 
Sp. Qr.: P 

Synonyma: Vap. D.: Symptome: ,P: 

(2) 10 lo, OuuxU 

feX ^ 

Vap.P.: lOifK-fc. ^ [C^ 1 

IV-A-ONT-'J 

Cfirillcs-

• tiST^ 

CVTC-A'^-V^ , 

(^.orvN-s-^p ^ <afcdewi 

O. ) t? ̂ 3'^°" 

CO-vi J , 

\v> CA 
i'A-V pc-H:xA»vi"CK-^ 

(2) 10 lo, OuuxU 

feX ^ H,0 Sol.: ta4-

lOifK-fc. ^ [C^ 1 

IV-A-ONT-'J 

Cfirillcs-

• tiST^ 

CVTC-A'^-V^ , 

(^.orvN-s-^p ^ <afcdewi 

O. ) t? ̂ 3'^°" 

CO-vi J , 

\v> CA 
i'A-V pc-H:xA»vi"CK-^ 

(2V(DUCJ^ Other: 

lOifK-fc. ^ [C^ 1 

IV-A-ONT-'J 

Cfirillcs-

• tiST^ 

CVTC-A'^-V^ , 

(^.orvN-s-^p ^ <afcdewi 

O. ) t? ̂ 3'^°" 

CO-vi J , 

\v> CA 
i'A-V pc-H:xA»vi"CK-^ 

% Reaponaa: 

Safety 



LTH AND SAFETY EVALUATION ^ • CHEMICAL HAZARDS 

Haiardoua 
Subatancan'aaka Physical Propartiaa 

Normal 
Physical 

State 
Stata At 

SIta/Pro). Tamp. -vUlr IC Wr woe B Expoaura Umiti 

Routalsl of 
Expoaura/ 
Symptoms 

Monitoring 
fnatrtmrontt/ 

Ionization 
Potential + % 

Roaponaa 

0 Explosive P Solid P Solid 
pH: •

 
o

 
>

 

B Inhalation B PiD 

Q Ftammabta • Uquid • Liquid 
FP: 

• PEL IvuA 1 B Ingestion B 11.7 eV 

n Corrosive 
• Qae • Qas 

LEL: 
^ • 

• TLV O Skin Abeorption 
B 10.2 eV 

P Reactive 
UEL: 

D IDLH 
D Contact 

B OVM 

B CGI 

Q Water Reactive 
Auto. Ig.: 

D Only toxjcological data 

available 

B Direct Penetration 

B OVM 

B CGI 

O Oxidizer 
BP: 

D Only toxjcological data 

available B Other: 

B OVM 

B CGI 

CAS No: 
Q Rsdioactiva 

Incompatible With; MP: B Other: 

• Ci. 

BOVA 

P Other 

, ) 
Sp. Gr.: 

B Other: 

• Ci. 

Synonyma: 
lO-Al 

Vap. D.: Symptoms: IP: 

Ci.AjVOr'y^-^ 
Vap. P.: 

H,0 Sol.: 

Other: % Response: B 

Corporala Haallh and Safaty 
L(C 

Pao« _ of _ ntiAm t«4 



HEALTH AND SAFETY EVALUATION - • CHEMICAL HAZARDS 

Huardow 
SubafanM^mfca ** -* r nyelCel 11U|IOTllOT 

Normal 
m t a riiyvmsi - Stats At 

S«s«s Sfts/I¥p(. Tamp. 

O Solid 0 Solid 

0 Uquid O Uquid 

• Gas • GSS 

CtMraefwiitlM Expotura Limits 

Routslsl of 
ExpoatS'S/ 
Symptoma 

Monhorina 
InaPumontai 

lontaallon 
Potandal + % 

Raaponaa 
CJCOSLTO^ 

CAS No: 

Synonyms: 

• Explosive 

O Flsmmabls 

Q Corrosive 

Q Rsactivs 

• Water Raactiva 

• Oxidizer 

• Radioactive 

P Other 

Incompatible With: 

PH: 

FP: 

LEL: 

UEL: 

Auto. Ig.: 

BP: 

MP: 

Sp. Or.: 

Vap. D.: 

Vap. P.: 

H,0 Sol.: 

Other: 

-srptcui^'c— 

OCA 

• PEL_ 

• TLV_ 

• IDLH 

O Only toxicological data 

available 

Other: , 
jlM. 

• Inhalation 

• ingestion 

• Skin Absorption 

0 Contact 

D Direct Penetration 

• Other; 

O piD 

O 11.7 eV 

O 10.2 eV 

• OVM 

• CGI 

OVA 

Symptoms: 
I^IVTDVI ^ 

IP; 

% Response; 

0= 

Corporate Health and Safety 
o t^.ie 
Page _ of _ 
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Common Synonyms 

Anihractn 
Paranaphinalene 
Green oil 

White to yellow Weak aromatic odor 

Sinks in water. 

•>too oiscnarae it oosside Keeo oeooie awav 
•^votd contact with soiiO ana Oust, 
soiaie and remove oiscnaroeo matenai. 

Notify local rwaitn ana oonution control agencies. 

Fire 

Exposure 

Water 
Pollution 

Combustible. 
Oust cloud may explode if ignited m an enclosed area. 
Extinouisn witri water, ary crternicais, toam. or caroon oioxioe. 

CALL FOR MEDICAL AID 

DUST 
Irritating to eyes, nose and throat. 
If inhaled will cause coughing or difficult breathing. 
If in eves, noid eveiids ooen ana tiusn wiin pieniv or *ate' 
If breatnir>a nas stopped, give aniticiai respiraiion 
If breaining is oifficult. give oxyoen. 

SOLID 
Irntating to skin and eyes 
Harmful if swallowed. 
Remove comaminatea ciotninq ana snoes 
Fiusn afiecteo areas witn oieniy o' water. 
IF IN EYES hoiO eyeiids ooen ano ti-jsn witn plenty ol water 
IF SWALLOWED ana victim is OCNSCiGUS. nave victim onnx water 

cr mim 
IF SWALLOWED ano victim is UNCONSCIOUS OR HAVING CCNVULSiCNS. 

CO notning except Keep vciim warm 

Effect of low concentrations on aquatic life is unknown. 
May be dangerous if it enters water intakes. 
Notify local health and wildlife officials. 
Notrfy operators of neart>y water intakes 

1. RESPONSE TO DISCHARGE 
(See Neapo oofc) 

Shoutd be removed 
Chemical and physical treatment 

3. CHEMICAL DESIGNATIONS 

3.1 CO Compatibility Clau: Not listed 
3.2 Formula: CI4H>O 
3.3 IMO/UN Designation: Not fisted 
3.4 DOT ID No.: Data not available 
3.5 CAS Registry No.: 120-12-7 

2. U8EL 
2.1 Csttgory: None 
2.2 Class: Not pertinent 

4. OBSERVABLE CHARACTERISTICS 

4.1 Physical SUte (as shipped): Solid 
4.2 Coion White to yellow 
4.3 Odor Weak aromatic 

5.1 
5.2 

5.3 
5.4 
5.5 
5.6 

5.7 
5.0 
5.9 

S. HEALTH HAZARDS 

Personal Protective Equipment: Dust mask; goggles or face shield; rubber gloves 
Symptoms Following Eiposure: Inhalation of dust irritates nose and throat. Contact with eyes 

causes imtation. 
Treatment of Eaposure: INHALATION: move to fresh air. EYES: flush with water for 15 min. 
Threshold Umit Value: Data not available 
Short Term Inhalation Umlts: Data not available 
Toxicity by Ingestion: Data not available 
Late Toxicity: Data not available 
Vapor (Gas) irritsnt Charsctsristics: Data not available 
Liquid or Solid Irritant Characteristics: Data not available 

5.10 Odor Threshoid: Data not available 
5.11 (DLH Vafue; Data not available 

6. FIRE HAZARDS 

6.1 Flash Point 250*F 
6.2 Flammabie Umits in Air 0 6% LEL 
6.3 Fire Extinguishing Agsnts: Water, foam. 

dry chemical. cart>on dioxide 
6.4 Fire Extinguishing Agents Not to be 

Used: Data not available 
6.5 Special Hazards of Combustion 

ProducU: Data not available 
6.6 Behavior in Firs: Data not available 
6.7 Ignition Temperature: 1004T 
6.8 Electiicel Hazard: Not pertinent 
6.9 Burning Rate: Not pertinent 
6.10 Adiabatic Flame Temperature: 

Data not available 
6.11 Stoichiometrte Air to Fuel Ratio: 

Data not available 
6.12 Flame Temperature: Data not available 

7. CHEMICAL REACTIVITY 

7.1 Reactivity With Watar No reaction 
7.2 ReacUvlty with Common Matariala: Data 

not available 
7.3 Stability During Tranaport Stable 
7.4 NeutraUzing Agants for Acids and 

Cauatiea: Not pertinent 
7.5 Polymerization: Not pertinent 
7.6 Inhibitor of Polymerization: 

Not pertinent 
7.7 Molar Ratio (Reactant to 

Product): Data r>ot available 
7.8 Reactivity Croup: Data not available 

1 WAHR POLLUTION 

6.1 Aquatic Toxicity: 5 ppm/24 hr/trout & 
bUiegill/no eHect 

6.2 Waterfowl Toxicity: Data not available 
8.3 Bioiegicai Oxygen Demand (BOO): 

Data not available 
8.4 Food Chain Concentration Potential: 

Norte 

9. SHIPPING INFORMATION 

9.1 Grades of Purity: Various fluorescence 
grades; Scintillaiion grade; Technical 
grade. 90-96% 

9.2 Storage Temperature: Ambient 
9.3 inert Atmosphere: No requirement 
9.4 Venting: ^>en 

10. HAZARD ASSESSMENT CODE 
(See Hazard Aaeeeament Handltook) 

11. HAZARD CLASSIFICATIONS 

11.1 Code of Federal Regutationa: 
Not hsted 

11.2 NAS Hazard Rating for Bulk Watar 
Transportation: Not listed 

11.3 NFPA Hazard Claaaification: 
Category Cleasifieetlon 

Health Hazard (Blue)'. 0 
Fiammability (Red) i 
Reactivrty (Yellow) 

12. PHYSICAL AND CHEMICAL PROPERTIES 

12.2 
12.3 

12.5 
12.6 
12.7 

12.6 
12.9 

12.10 

12.11 

12.12 

12.13 

12.14 
12.15 
12.16 
12.25 
12.26 
12.27 

Physical Stat« at 15X and 1 atm: 
Solid 

Molecular Weight 176.23 
BoWng Point at 1 atm: 

646.2'F = 341.2*0 = 614.4*K 

421.7*F = 216.5*0 == 489.7*K 
Critical Tamperatura: Not pertinent 
^ JAI - -1 ilii • • • 111... wnncai rressure: not penineni 
Specific Gravity: 

1.24 at 20*0 (solid) 
Liquid Surfaea Tension: Not pertinent 
UquW Water Interlaeiei Tension: 

Vapor (Gaa) Spectfle Gravity: 
Not pertinent 

Ratio of Specific Heats of Vapor (Gas): 
Not pertirwnl 

Latent Heat of Vaporization: 
Not pertinant 

Heat of Combuatton: -17.100 Btu/lb 
= -9.510 cal/g = -396 X 10> J/kg 

Heat ol Decompoaltion: Not pertinent 
Heat of Solution: Not pertinent 
Heat of Pofymarizatlon; Not pertinent 
Heat of Fusion: 36.70 cai/g 
Limiting Value: Data not available 
Raid Vapor Preaaura: Data not available 

NOTES 

JANUARY 1991 



12.17 12.18 12.19 12.20 
SATURATED LIQUID DENSITY LIQUID HEAT CAPACITY LIQUID THERMAL CQNDUCTIVITY UQUID VISCOSITY 

Temperature Pounds per cubic Temperature British thermal Temperature British thermal unit-
inch nor hour* Temperature r^ntinnifiA 

(degrees F) foot (degrees R unit per pound-F (degrees R 
lliitfll IIUUI* 

square foot-F (degrees R 

N N 435 .868 N 
O 0 440 .866 O 
T T 445 1 .865 T 

450 .863 
P P 455 .862 P 
E E 460 .860 E 
R R 465 .859 R 
T T 470 .857 T 
1 1 475 .855 1 
N N 480 .854 N 
E E 485 .852 E 
N N 490 .851 N 
T T 495 .849 T 

500 .848 
505 .846 
510 .845 
515 .843 
520 .842 
525 .840 
530 .839 

12.21 12.22 12.23 12.24 
SOLUBILITY IN WATER SATURATED VAPOR PRESSURE SATURATED VAPOR DENSITY IDEAL OAS HEAT CAPACITY 

Temperature Pounds per 100 Temperature Pounds per Temperature Pounds per cubic Temperature British thermal unit 
(degrees R pounds of water (degrees R square inch (degrees R foot (degrees R per pound-F 

1 N N N 
N 0 0 0 
S T T T 
0 
L P P P 
U E E E 
B R R R 
L T T T 
E 1 1 1 

N N N 
E E E 
N N N 
T T T 



Common Synonym* 

Arsenic, solid 
Arsenic, metallic 
Gray arsenic 

Solid crystals 

Sinks in water. 

Gray 

-VOID CONTACT WITH SOUD AND DUST. <=£? ==CPLH • 
'Near soit-comained oosiuve oressure creatninq acoaratus 

and full orotecwe doming. 
Slav uowtnd ana use wa'er sorav to "K.nocK down" o ;3t. 
Sioo discnaroe it possioie. 
•sdaie ana remove oiscnargea matenai. 
Notity local neaim ana pciluuon coniroi agencies. 

Fire 

ExDosure 

Water 
Pollution 

Can be heated to bum in air. 
POISONOUS GASES ARE PRODUCED IN FIRE. 
Wear sell-contajneo ocsitjve oressure Dreatnino aooaratus 

ana tull orotective ciotnina. 
Extincuisn small fires: orv cnemicai. cartxjn aicntoe, 

water soray or ?oam; larqe nres: water sorav. 'cg or icdm. 

CAL.. .-OR MEDICAL A^O. 

DUST 
POISONOUS IF INHALED. 
Move victim to tresn arr. 
IF !N EYES OR ON SKiN, immeoiaieiv ti^sn wnn rvnmr.o water 

"or at least 15 minutes: nciO cve-'is coen u n^^cssaarv 
if braatninq nas stoooeo. eve - ::iiciai reson- -.tion. 
If breatnmg is oinicuit. qive o>\;7en. 

SOUD 
POISONOUS IF SWALLOWED. 
IP iM EYES OR ON SKIN, i;usn witn runnmo water rcr at -5a&: 

• minutes; noia eveuas coen r ecessa.-v 
IF SWALLOWED and victim is CCMSCiCL'S ana nas net vomiteo. ircuco 

•-omitinq witf^ svrup cl 'cecac. 
IF SWALLOWED and victim is UNCONSCIOUS C-R HAVING CCNVULS'CNS. 

noining exceoi neeo vicom warm. 

Effects of low CO 
Meybed 

itrations on aquatic life is unknown. 
I if it enter* water intakes. 

Notifv local neaith ana wildlife officials. 
Notify operators of nearby water intaKes. 

1. RESPONSE TO DISCHARGE 
(Sea Raaponaa Methods Handbook) 

Issue warning - poison. 
Restilct access 
Should be removed. 
Chemical and physical traatmenL 

3. CHEMICAL DESIGNATIONS 

3.1 CQCei f Claaa: Not Hated 
3.2 Formula: As 
3.3 IMO/UN Designation: 6.1/1558 
3.4 DOT ID Noj 1558 
3.5 CAS Regictry No.: 7440-38-2 

1 LABEL 
2.1 Category: Poison 
2.2 Claas:6 

4. OBSERVABLE CHARACTERISTICS 

4.1 Physical Stats (as aMpped): Solid 
4.2 Colon Silver-gray 
4.3 Oder Data not available 

& HEALTH HAZARDS 
Personal Protactlva Equlpmanl: Wear seH-contained positive prassura braatNng apparatus and 

full protective clothing. 

Symptoms Following Exposure: Poisonoua by inhalation of dust or by ingaation. Ragardleas of 
exposure route, symptom* In most cases are characteristic of severe gastntia or gastroenteritis. 
AH chemical forms of arsenic evantuaily produce aimiiar toxic effects. Symptoms may be 
delayed. 

Treatment of Exposure: Gat medical attention after any exposure to this metal. INHALATION: 
Move victim to fresh air. if breathing has stopped, give artificial respiration, if braatNng is 
difficuit. give oxygen. EYES OR SKIN: Immediateiy flush with rurming water for at feast 15 

s open if appropriate. Use soap and water to daan skki Remove and 

5.4 
5.6 
54 
8.7 

5.8 
5.0 
5.10 
5.11 

isolate contaminated dothmg and shoes. INGESTION: If the victim is alert and haa not vomited, 
induce vomiting with syrup of ipecac. 

Threshold Umit Vahia: 0.2 mg/m* 
Short Term InhalaUen Limits: Data not availabia 
Toidelty by ingestion: Data not avaiiable 
Lata Toklcfty: HUTTMUI eareinogan. Causes mutagenic, reproductiva and tumoriganic effects along 

with damage to the gastrointastintf tract and degeneration of the Hvar and kidneys. 
Vapor (Qaa) Irrftant Charactartaltea. Data not available 
UquM or Solid Irritant Charactartatlca. Data not availabia 
Odor Threshold: Data not avaiiable 
IDLH Value: Data not available 

6. FIRE HAZARDS 
Fleeh Point: Not pertinent 
FlemmaMe LknMs In AlR Not pertinem 
nre Extmgulshlno Agents: SmaN fires: dry 

chemical, caiton dioxide, water spray or 
foam; large fires: water spray, fog or 

I Not to be 
Ueed: Not pertinent 

{pedel Haarde of Combuetlon 
Products Contain highly ttnde araenic 
dioxide end other forme of weenie. 
Arsenic gas. the most dwigeroua form of 
arsenic, is produced upon contact with an 
add or add fumes. 

Betuwlor in Fire: Bume to produce dense 
white fumes of highly toxic areenic 
triojdda. 

n Tamparature: Not 
ElactrtcM Haxard: Data not available 

/Continu^a; 

7. CHEMICAL REACTIVmr 

7.1 •n No reaction 
74 Raacthffty with Common Matartaia' 

incompatibia with zinc. 
r During Transport: Stable 

• tor Aeldsand 

7.5 Pofymartzatk 
7.8 Inhibitor of F 

e Not pertinent 

Not pertinent 
7.7 Molar Ride (Reoctant to 

Product): Data not availabia 
74 Raactlvtty Group: Data not avaiiabia 

1 WATER POaUTION 

8.1 AquMlc Toxletty: Data not availabi* 
84 Waterfowl ToxMty; Data not avaMaWa 
8.3 Bldoglcai Oxygen Demand (BOD): 

Nona 
8.4 Food Chain Concentration Potential: 

Bioaccumulatad by fresh water and 
marine aquatic orgeNsm*. 

9. SHIPPING INFORMATION 

9.1 Qradee of Purity: Crude. 90-85%; 
Refined. 99%: Semiconductor, 
99.998% 

94 Storage Temporsture: Ambient 
94 Inert Atmoephere: Not listed 
9.4 Venting: Not pertinent 

10. HAZARD ASSESSMENT CODE 
(See Hazard Aeeaeament Handbook) 

n. HAZARD CLASSIFICATIONS 

Poison; B 
NAS Haaatd Rating for Bt* Water 

Tranaportabon: Not Hated 
NFPA Hazard ClaaaWlratlon 

Category OaaaMcstlon 
Health Hazard (Bkie) 3 
Flammability (Red) 2 
Reactivity (Yellow) 0 

12. PHYSICAL AND CH::MiCAL PROPERTIES 

12.1 PhyateM State at 16*0 wid 1 atm: 
Sold 

124 Mdacular Weight 74.9216 
124 BoWng Point at 1 atm: 

1,135-F » 613*0 - e86*K (subHmea) 
12.4 Froeiing Point Not partinant 
124 Critical Tamparaturo: 

14774*F - 803*C - 10764*K 
124 CrWeal Preeeur* 

5027.4 psia - 342.0 atm -
34.6 MN/m* 

12.7 Spoelflc Gravity: 
5.727 et 25*C (aoHd) 

UquM Surfaea Tension: Not pertinent 
UquM Water kiterfaclM TenaMrc 

Vapor (Gee) Specific Oravtty; 
Not pertinent 

Ratio off SpocMIc Haala of Vapor (Gas): 

Latent Heat of Vaporlatton: 

124 
12.9 

1Z10 

12.11 

12.12 

12.13 Heat Of CombUBttorc Not pertinent 
12.14 Beet of DecompoeMon; Not pertinent 
12.15 Heat of Sohitton: Not pertinent 
12.18 Heat Of Pofymartzatton: Not pertinent 
1245 Heat of FusMrc Data not available 
1248 UmWng Vahia: Data not availabia 
1247 R*M Vapor Praasura: Data not availabia 

6. FIRE HAZARDS (Continued) 

8.9 Burning Rata: Not partinant 
6.10 Adlabartle Flam* Tamparatw s Data not availabia 
6.11 
8.12 

Stoichiomatrle Air to Fuel Ratio: Data not availabia 
Flame Tamparature: Data not availabia 
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12.17 
SATURATED LIQUID DENSITY 

12.18 
LIQUID HEAT CAPACITY 

12.19 
LIQUID THERMAL CONDUCTIVITY 

12.20 
LIQUID VISCOSITY 

Temperature 
(degrees F) 

i Pounds per cubic 
foot 

Temperature 
(degrees F) 

British thermal 
unit per pound-F 

Temperature 
(degrees F) 

British thermal 
unit-inch per hour-

square foot-F 

Temperature 
(degrees F) Centipoise 

N 
0 
T 

P 
E 
R 
T 
1 

N 
E 
N 
T 

N 
0 
T 

P 
E 
R 
T 
1 
N 
E 
N 
T 

N 
0 
T 

P 
E 
R 
T 

1 
N 
E 
N 
T 

N 
0 
T 

P 
E 
R 
T 
1 
N 
E 
N 
T 

12.21 12.22 12.23 12JI4 
SOLUBILITY IN WATER SATURATED VAPOR PRESSURE SATURATED VAPOR DENSITY IDEAL GAS HEAT CAPACITY 

Temperature Pounds per 100 Temperature Pounds per Temperature Pounds per cubic Temperature British thermal unit 
(degrees F) pounds of water (degrees F) square inch (degrees F) foot (degrees F) per pound-F 

1 N N N 
N O O O 
S T T T 
0 
L P P P 
U E E E 
B R R R 
L T T T 
E 1 1 1 

N N N 
E E E 
N N N 
T T T 



Common Synonym* 

Benzol 
Benzole 

Gasoitne-like oflor 

Floats on water. Flammable, irritating vapor is produced. Freezing 
point IS 42* F, 

•ivoio contaci wiin iiouio ano waoor. .^c-eo oeooie awrtv. 
Wear ooggies ano seif-contained Oreatnino aoparaius. 

o" lamion sources ana ca« Ute oeoanmenj, 
3!op discnarga n oossit^te. 
Ciav upwma ana use waier sorav lo ' i<nccK oown vioo 
:<iOtate ana remove oischaroea matenai. 
Notify local neaiin ano ooiiution control aaencies. 

Fire 

Exposure 

Water 
Pollution 

FLAMMABLE. 
Flashback along vapor trail may occur. 
Vapor may explode if ignited m an enclosed area. 
Vyear qoqgies ano seii-coniairtea oreatnma acoaraius 
Extmauisn wiin drv cnemicai. icam. or caroon aioxioe 
Water mav oe mertective on rire. 
Cool exposed containers win water 

CALL rOR McDiCAL AiC, 

VAPOR 
Irritating to eyes, nose and throat. 
If inhaled, will cause headache, difficult breathing, or loss of consciousness. 
Move lo tresn air 
II brearninq nas sfonced, ctve artcc.-a' rescration. 
If breathinq is Qifiicun. aive oxvqen 

LIQUID 
imtating to skin and eyes. 
Harmful if swallowed. 
>^emove ccntaminateo cioiniRq ana sr'.oes 
Plush anecteo areas witn oienrv oi waier 
IF IN EVES, hold eveiids ooen ana i;usn wiin oientv or >sater 
IF SWALLOWED ano vicum is CCNSCICUS. have vicr.m G'I'-.K water 

or milk. 

HARMFUL TO AQUATIC LIFE IN VERY LOW CONCENTRATIONS. 
May be dangerous if it enters water intakes. 
Nofifv focal health ano wildlife oHiciais. 
Notify operators of nearbv water intakes. 

1. RESPONSE TO DISCHARGE 
(SM Response Methods Handbook) 

Issue warning-high flammability 
Restrict access 

3. CHEMICAL DESIGNATIONS 

3.1 CG compatibility Class: Aromatic 
Hydrocartxin 

3.2 Formula: CnH« 
3.3 IMO/UN Designatiofl: 3.2/t f 14 
3.4 DOT ID NO4 1114 
3.5 CAS Registry No.: 71-43.2 

2. LABEL 
2.1 Category: Flammable liquid 
2.2 Class: 3 

4. OBSERVABLE CHARACTERISTICS . 

4.1 Physical State (as shipped): Liquid 
4.2 Color Colorless 
4.3 Odor Aromatic; rather pleasant aromatic 

odor; characteristic odor 

5. HEALTH HAZARDS 

Personal Protective Equipment Hydrocarbon vapor canister, supplied air or a hose mask; 
hydrocarbon-insoiub'e rubber or plastic gioves; chemical goggles or lace splash shield; 
hydrocart>on-«nsolubie aprof) such as neoprerte. 

Symptoms Following Espoaure: Dizziness, excitation, palfor. followed by flushing, weakness. 
headache, breathlessness. chest constriction. Coma and possible death. 

Treatment of Eipoeure: SKIN; flush with water followed by soap and water: remove 
contaminated clolhirtg and wash skin. EYES: Hush with plenty of water until irritation subsides. 
INHALATION: remove from exposure immediately. Call a physician. IF breathing is irregular or 
stopped, start resuscitation, administer oxygen. 

Threshold Limit Value: lOppm 
Short Term Inhalation Limits: 75 ppm for 30 min. 
Toiltity by Ingestion: Grade 3; LD.%«> = 50 to 500 mg/kg 
Late Toxicity: Leukemia 
Vapor (Gas) irritant Characteristica: If present in high concentrations, vapors may cause 

irritation of eyes or respiratory system. The effect is temporary. 
5.9 Liquid or Solid Irritant Characteristics: Minimum hazard, if spilled on clothing and allowed to 

remain, may cause smarting and reddening of the skin. 
S.tO Odor ThreMiold: 4.68 ppm 
5.11 IDLH Value: 2.000 ppm 

5.4 
5.5 
5.6 
5.7 
5.6 

6. FiRE HAZARDS 

6.1 Flash Point: 12*F C.C, 
6.2 Flammsbta Umlts in Air i .3%-7.9% 
6.3 Fire Extinguishing Agents: Dry chemcai. 

foam, or cart)on dioxide 
6.4 Firo ExNnguishtng Agents Not to be 

Used: water may be ineHective 
6.5 Special Hazard* of Combustion 

Products: Not pertinent 
6.6 Behavior In Fire; Vapor is heavier than air 

and may travel considerable distance to a 
source of ignition and flash back 

6.7 IgnWon Temperature: 1097*F 
6.8 Electrical Hazard: Class 1. Group D 
6.9 Burning Rate: 6.0 mm/mm. 
6.10 AdIatMttc Flame Temperature: 

Data not available 
6.11 Stoichiometric Air to Fuel Ratio: 

Data not avaifabfe 
6.12 Flame Temperature: Data not available 

7. CHEMICAL REACTIVITY 

7.1 Reactivity With Water No reaction 
7.2 Reactivity with Common Materials: No 

reaction 
7.3 Stability During Transport Stable 
7.4 Neutralizing AgenU for Acids and 

Caustics: Not pertinent 
7.5 Polymerization: Not pertinent 
7.6 Inhibitor of Polymerization: 

Not pertinent 
7.7 Molar Ratio (Reactant to 

Product): Data not available 
7.8 Reactivity Group: 32 

8. WAHR POLLUTION 

6.1 Aquatic Toxicity: 
5 ppm/6 hr/minnow/iethal/distilled 
water 
20 ppm/24 hr/sunfish/TL„/tap water 

8.2 Waterfowl Toxicity: Data not available 
8.3 Biological Oxygen Demand (BOD): 

1.2 lb/lb. todays 
6.4 Food Chain Concentration Potential: 

None 

9. SNIPPING INFORMATION 

9.1 Grades of Purity: 
industrial pure 99-i-% 
Thiophene-free 99 + % 
Nitration 99+% 
Industrial 90% 85 + % 
Reagent 99 + % 

9.2 Storage Temperature: Open 
9.3 Inert Atmosphere: No requirement 
9.4 Venting: Pressure-vacuum 

10. HAZARD ASSESSMENT CODE 
(See Hazard Assasament Handbook) 

A-T-U-V-W 

11. HAZARD CLASSIFICATIONS 

11.1 Coda of Federai Ragulatfons: 
Flammable IKJUKI 

11.2 NAS Hazard Rating for Bulk Water 
Transportation: 

Category Rating 
Fire 3 
Health 

Vapor Imtant 1 
Liquid or Solid Irritant i 
Poisons 3 

Water Polution 
Human Toxicity 3 
Aquatic Toxicity 1 
Aesthetic Effect 3 

Reactivity 
Other Chemici lis 2 
Water 1 
Self Reaction 0 

11.3 NFPA Hazard Ciai aification: 
Catego^ Classification 

Health Hazard (Blue) 2 
Flammability (Red) 3 
Reactivity (Yeltoiv) 0 

12. PHYSICAL AND 

12J 
12.3 

12.4 

12.5 

12.6 

12.7 

12.6 

12.9 

12.11 

CHEMICAL PROPERTIES 

Physical State a^ ISX and 1 atm: 
Liquid 

Welglte 78.11 
BolHng Point at 1 atm: 

176*F » 60. rC = 353.3*K 
Freazlng Polnfc 

42.0*F = S.sfc = 278.7*K 
CrlticaiTs 

552.0*F = 2d8.9*C = 562.rK 
Critical I 

710 psia = .^,3 atm = 4.89 MN/m^ 
Specific I 

0.879 at 20'Ci (liquid) 
Uquld Surtaca iansion: 

28.9 dynes/ck = 0.0289 N/m al 20*C 
Uduid Watar In^arfaciaf Tension: 

35.0 dynas/^ = 0.035 N/m at 20*C 
Vapor (Gas) Sptcific Gravity: 2.7 
Ratio of Specif c Heats of Vapor (Gas): 

1.061 
Latent Heat of Ivaporizatlon: 

169 Blu/lb 4 94.1 cal/g 
3.94 X 10* Jkg 

12.13 Host of Con 
cAi/g = —406.0 X 10* J/kg 

12.14 
12.15 
12.16 
12.25 
12.26 
12.27 

Heat of Deo 
Heat of Solutii 

: —17.460 8tu/tb 

i: Not pertinent 
: Not pertirw 

Heat of Potymarization: Not pertinent 
Ifeat of Fusion 30 45 caf/g 
Limiting Value: Data not available 
Rtid Vapor Pri aaure: 3.22 psia 

NOTES 

JANUARY 1991 



12.17 
SATURATED LIQUID DENSITY 

12.18 
LIQUID HEAT CAPACITY 

12.19 
LIQUID THERMAL CONDUCTIVITY 

12.20 
LIQUID VISCOSITY 

Temperature 
(degrees F) 

Pounds per cubic 
foot 

Temperature 
(degrees F) 

British thermal unit 
per pound-F 

Temperature 
(degrees F) 

British thermal 
unit-inch per hour-

1 square foot-F 

Temperature 
(degrees F) Centipoise 

55 55.330 45 .394 75 .988 55 .724 
60 55.140 50 .396 80 .981 60 .693 
65 54.960 55 .398 85 .975 65 .665 
70 54.770 60 .400 90 .969 70 .638 
75 54.580 65 .403 95 .962 75 .612 
80 54.400 70 .405 100 .956 80 .588 
85 54.210 75 .407 105 .950 85 .566 
90 54.030 80 .409 110 .944 90 .544 
95 53.840 85 .411 115 .937 95 1 .524 

100 53.660 90 .414 120 .931 too .505 
105 53.470 95 .416 125 .925 105 .487 
110 53.290 100 .418 130 .919 110 .470 
115 53.100 135 .912 115 .453 
120 52.920 140 .906 120 .438 
125 52.730 145 .900 
130 52.540 150 .893 
135 52.360 155 .887 
140 52.170 160 .881 j 
145 51.990 165 .875 
150 51.800 170 .868 
155 51.620 
160 51.430 i 
165 51.250 I 

170 51.060 
175 50.870 

i 

12.21 12.22 12.23 12.24 
SOLUBILITY IN WATER SATURATED VAPOR PRESSURE SATURATED VAPOR DENSITY IDEAL GAS HEAT CAPACITY 

Temperature Pounds per 100 Temperature Pounds per square Temperature Pounds per cubic Temperature British thermal unit 
(degrees F) pounds of water (degrees F) inch (degrees F) foot (degrees F) per pound-F 

77.02 .180 50 .881 50 .01258 0 .204 
60 1.171 60 .01639 25 .219 
70 1.535 70 .02109 50 .234 
80 1.989 80 .02681 75 .248 
90 2.547 90 .03371 100 .261 

100 3.227 too .04196 125 .275 
110 4.049 110 .05172 150 .288 
120 5.033 120 .06317 175 .301 
130 6.201 130 .07652 200 .313 
140 7.577 140 .09194 225 .325 
150 9.187 150 .10960 250 .337 
160 11.060 160 .12980 275 .349 
170 13.220 170 .15270 300 .360 
180 15.700 180 .17850 325 .371 
190 18.520 190 .20750 350 .381 
200 21.740 200 .23970 375 .392 
210 25.360 210 .27560 400 

425 
450 
475 
500 
525 
550 
575 
600 

.402 

.412 

.421 

.431 

.440 

.449 

.457 

.465 

.474 



Common Synonyms 

Sinks in water. 

^V0ID CONTACT WITH SOLID AND OUST, KEEP PEOPLE AWAY. 
Wear oust resotraior ana niOoer overctotntng onctuoirK) gioves). 
SiOD otscnarge t poss<ote. 
Call ttre oeoartmeni 
rotate ana remove ckschargea matenat. 
'touty local neaitn ana ooiiution control agencies. 

Fire 

Exposure 

Water 
Pollution 

Combustible. 
POISONOUS GASES MAY BE PRODUCED IN FIRE. 
Dust cloud may explode if ignited in an enclosed area. 
Wear goggtes and self-contained breatmng apparatus 
Extinouisn with dry graphite, soda asn. or oiner men powoer. 
DO NOT USE WATER ON FIRE. 

CALL FOR MEDICAL AID. 

DUST 
POISONOUS IF INHALED OR IF SKIN IS EXPOSED. 
II inhaled will cause coughing or difficult breathing. 
If m eves, hold eyefids open and flush witn plenty oi water. 
II breathing has stooped, give aniticiai resoiraucn. 
If breaming is ditticult. give oxygen 

SOLID 
POISONOUS IF SWALLOWED OR IF SKIN IS EXPOSED. 
Remove contaminated ciothino and snoes. 
Flush atfected areas with ptenty ot water. 
IF IN EYES, hold eyelids open end hush with plenty ot water 
IF SWALLOWED and victim is CONSCIOUS, have victim arm* water 

or milk and nave vicum mduce vomitino 
IF SWALLOWED and vtciim is UNCONSCIOUS OR HAVING CONVULSIONS, 

do rxiining except keep victim warm. 

Effect of low concentrations on aquatic life is unknown. 
May be dangerous if it enters water intakes. 

Notify local health and wildlife offictats. 
Notfy operators ot nearby water intakes. 

1. RESPONSE TO DISCHARGE 
(See Response Methods Handbook) 

Issue wammg-poison, water 
contaminant 

Restrict access 
Should be removed 
Chemical and physical treatment 

3. CHEMICAL DESIGNATIONS 

3.1 CG Compatibility Class; Not listed 
3.2 Formuls: Be 
3.3 IMO/UN Designation: 6.1 /1567 
3.4 DOT ID No.: 1567 
3.5 CAS Registry No.: 7440-41-7 

2.1 Category: None 
2.2 Class: Not pertinent 

4. OBSERVABLE CHARACTERISTICS 

4.1 Physical Stats (as shipped): Solid 
4.2 Colon White 
4.3 Odon None 

5.8 
5.9 
5.10 
5.11 

5. HEALTH HAZARDS 

Personal Protective Equipment: Bu. Mines approved respirator; clean work clothes daily; gloves: 
eye protection 

Symptoms Following Exposure: Any dramatic, unexplained weight loss should be considered as 
posstble first indication of beryllium disease. Dust is extremely toxic when Inhaled; symptoms 
inctude coughing, shortness of breath, and acute or chronic lung disease. There is no record of 
illness from ingestion of beryllium. Contact with dust causes conjunctival inflammation of eyes 
and dermatitis. 

Treatment of Exposure: INHALATION; acute disease may require hospitalization with 
administration of oxygen; chest x-ray should be taken immediately. EYES: flush with water for at 
least 15 min. SKIN: flush with water; wash with soap and water; all cuts, scratches or other 
injuries should receive prompt medical attention. 

Threshold Umit Value: 0.002 mg/m-' 
Short Term Inhalation Umlta: 0.025 mg/m'>, less than 30 mm. 
Toxicity by Ingestion: Grade 3; oral LD-io = 100 mg/kg (mouse) 
Late Toxicity: Berylliosis of lungs may occur from 3 months to 15 years after exposure. Chronic 

systemic diseases of the liver, spleen, lymph nodes, bone, kidney, and other organs may also 
occur. 

Vapor (Gas) Irritant Characteristics: Data not available 
Liquid or Solid Irritant Characterlstica: Data not available 
Odor Threshold: Odorless 
lOLH Value: Data not available 

8. FIRE HAZARDS 

6.1 Flash Point Not pertinent 
6.2 Flamntable Umits In Air Not pertinent 
6.3 Fire Extinguishing Agents: Graphite, sand. 

or any other ir>ert dry powder 
6.4 Fire Extlngulehlng Agents Not to be 

Ueod: Water 
6.5 Special Hazards of Combustion 

Products: Combustion yields beryllium 
oxxle fume, which is toxic if inhaled. 

6.6 Behavior In Fire: Powder may form 
explosive mixture with air. 

6.7 Ignition Temperature: Not pertinent 
6.8 Electrical Hazard: Not pertinent 
6.9 Burning Rate: Not pertinent 
6.10 Adiabatic Flame Temperature: 

Data not available 
6.11 Stoichiometric Air to Fuel Ratio: 

Data not available 
6.12 Flame Temperature: Data not available 

7. CHEMICAL REACTIVITY 

7.1 Reactivity With Water No reaction 
7.2 Reactivity with Common Materials: Data 

not available 
7.3 Stability During Transport: Stable 
7.4 Neutralizing Agents for Acids and 

Caustics: Not pertinent 
7.5 Polymerization: Not pertinent 
7.6 Inhibitor of Polymertzatlon: 

Not pertinent 
7.7 Molar Ratio (Reactant to 

Product): Data not available 
7.8 Reactivity Group: Data not available 

8. WATER POLLUTION 

8.1 Aquatic Toxicity: Data not available 
8.2 Waterfowl Toxicity: Data not available 
8.3 Biological Oxygen Demand (BOD): 

Data not available 
8.4 Food Chain Concentration Potential: 

Data not available 

9. SHIPPING INFORMATION 

9.1 Grades of Purity: Grade AA. 99,96-i-%; 
Grade A. 99.67Nuclear grade 

9.2 Storage Temperature: Ambient 
9.3 Inert Atmosphere: No requirement 
9.4 Venting: Open 

10. HAZARD ASSESSMENT CODE 
(See Hazard Aseeeement Handbook) 

II 

11. HAZARD CLASSIFICATIONS 

11.1 Code of Federal Regulations: 
Not listed 

11.2 NAS Hazard Rating for Bulk Water 
Transportation: Not listed 

11.3 NFPA Hazard Clasalflcation: 
Category Clasalflcation* 

Health Hazard (Blue) 4 
Flammability (Red) 1 
Reactivity (Yellow) 0 

'Applies to dust or powder. 

12. PHYSICAL AND CHEMICAL PROPERTIES 

2.1 Physical State at IS'C and 1 atnu 
Sdlid 

Molecular Weight: 9.01 
Boiling Point at 1 atm: Not pertinent 
Freezing Point Not pertinent 
Critical Temparahva: Not pertinent 
Critteal Pressure: Not pertinent 
Specific Gravity: 

1.65 at 20'C (solid) 
Liquid Surface Tension: Not pertinent 
UquM Water Interfaclal Teneion: 

Not pertinent 
Vapor (Gaa) Specific Gravity; 

Not pertinent 
Ratio of Spadfic Haata of Vapor (Gas): 

Not pertinent 
Latent Heat of Vaporization; 

Not pertinent 
Heal of Combustion: —28.000 Btu/lb 

12.2 
12.3 
12.4 
12.5 
12.6 
12.7 

12.8 
12.9 

12.10 

12.11 

12.12 

12.13 

12.14 
12.15 
12.16 
12.25 
12.26 
12.27 

= —15,560 cal/g = -652 X lO'^ jVkg 
Heat of Decomposition: Not pertinent 
Heat of Solution: Not pertinent 
Heat of Polymerization: Not pertinent 
Hast of Fusion: 260.0 cal/g 
Limiting Value: Data not available 
Reld Vap<M' Pressure: Data not available 

NOTES 
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12.17 
SATURATED LIQUID DENSITY 

12.18 
UOUID HEAT CAPACITY 

12.19 
LIQUID THERMAL CONDUCTIVITY 

12.20 
LIQUID VISCOSITY 

Temperature 
(degrees F) 

Pounds per cubic 
foot 

Temperature 
(degrees F) 

British thermal 
unit per pound-F 

Temperature 
(degrees F) 

British thermal 
unit-inch per hour-

square foot-F 

Temperature 
(degrees F) C^entipoise 

N 
0 
T 
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E 
R 
T 
1 
N 
E 
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T 

N 
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T 
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N 
T 

N 
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12.21 12.22 12.23 12.24 
SOLUBILITY IN WATER SATURATED VAPOR PRESSURE SATURATED VAPOR DENSITY IDEAL GAS HEAT CAPACITY 

Temperature Pounds per 100 Temperature Pounds per Temperature Pounds per cubic Temperature British thermal unit 
(degrees F) pounds of water (degrees F) square inch (degrees F) foot (degrees F) per pound-F 

1 N N N 
N 0 0 O 
S T T T 
0 
L P P P 
U E E E 
8 R R R 
L T T T 
E 1 1 1 

N N N 
E E E 
N N N 
T T T 



Common Syi 
TDG 
1.1-DiChioro-2.2-biS(p-chloro-

phenyl) ethane 
DichlofodiohenviOicMoro 

ethane 

- ;c CiSC^arae Dcss-oe neec coro'e 
-v.;.o ccniaci wnn sc-'O ana oust. 
-Diate ana rencve c.scnaraea fnat--riai 

'nra, nea^:n anc Cdiul.on con"c-i acenc-o 

Fire 

Exposure 

Water 
Pollution 

Combustible 
Irritating gases may be produced when heated. 
vV'ear <ioGC"is ana SE;;'-ccn!ainc-ij c'-'^a'nina aooaraius 
E>;-nuisn wiin waien an, .-rij!Tiica;5. 'nann cr carncn, c 

CnL.MEDICAL A.D 

DUST 
Irritating to eyes, nose and throat. 
Harmtui it inhaled. 
II n -.^s, r>oia eve'03 ccen an'j ••..i' *'in ai^niv • 
I' creainTa nas sioposo c.e an-' n ;u -efr-raticr. 
•f c--.an"na s 'jniic'j.!. .;*vqen 

SOLID 
Irritating to sKin and eyes. 
Harmful il swallowed. 
-f-n-ve copiaminaieo c'.a:n-na arc 
= ''^€n j'lecieo areas wnn nisniv m v 

'• r-'ES. nolo evencs ocen a'': > 
lE S.'.iLLO'AED ano victim is i-C'-SC Ci-S rave vii-jtn 
'F 'i.VALlOWEO ana victim is UNCCNiiOCUS OR n*A 

ncining exceot weeo vciim warm 

HARMFUL TO AQUATIC LIFE IN VERY LOW CONCENTRATIONS. 
May be dangerous if it enters water intakes. 
Noii'v local healtn ana wndiite ofticiais. 
Notify operaiors ol nearby water intakes 

1. RESPONSE TO DISCHARGE 
(See Response Methods Handbook) 

Issue warning-water contaminatn 
Should be removed 
Chemical and physical treatment 

3. CHEMICAL DESIGNATIONS 

f Class: Not listed 3.1 CG Compa 
3.2 Formula: (4.CICMH^):.CH-CHC1;: 
3.3 IMO/UN Designation: Not listed 
3.4 DOT ID NO.: 2761 
3.5 CAS Registry No.: 72-54-6 

2. LABEL 

2.1 Category: None 
2.2 Class: Not pertinent 

4. OBSERVABLE CHARACTERISTICS 

4.1 Physicat State (as Shipped): Solid 
4.2 Color White 
4.3 Odor Data not available 

5.1 
5.2 

5. HEALTH HAZARDS 

Personal Protective Equipment: Dust mask: goggles or face shield: rubber gloves 
Symptoms Following Exposure: ingestion causes vomiting and delayed symptoms similar to 

those caused by DDT. Contact with eyes causes irritation. 
Treatment of Exposure: INGESTION: treatment should be given by a physician and is similar to 

that grven following ingestion of DDT. EYES: flush with wafer 
Threshold Umit Value: Data not available 
Short Tern Inhalation Limits: Data not available 
Toxicity by Ingestion: Grade 2: oral LD-.<. 1.2 g/kg (mouse). 3.4 g/kg (rat) 

5.7 Late Toxicity: Data not available 
5.6 Vapor (Gas) irritant Characteristics: Data not available 
5.9 Liquid or Solid Irrltent Characteristics: Data not available 
5.10 Odor Threshotd: Data not available 
5.11 tOLH Value: Data not available 

6. FIRE HAZARDS 
6.1 Flash Point: Not pertinent 
6.2 Flammable Limits in Air Not pertinent 
6.3 Fire Extinguishing Agents: Water, toam. 

dry chemical, carbon dioxide 
6.4 Fire Extinguishing Agents Not to be 

Used: Data not available 
6.5 Special Hazards of Combustion 

Products: irritating hydrogen chloride 
tumes may iorm in fires. 

6.6 Behavior In Firs: Data not available 
6.7 Ignition Temperatura: Data not available 
6.8 Electrical Hazard: Not pertinent 
6.9 Burning Rata: Not pertinent 
6.10 Adiabatic Flame Temperature: 

Data not available 
6.11 Stoichiometric Air to Fuel Ratio: 

Data not available 
6.12 Flame Temperature: Data not available 

7. CHEMICAL REACTIVITY 

7.1 Reactivity With Water No reaction 
7.2 It Common Materials: Data 

not available 
7.3 Stability During Transport: Stable 
7.4 Neutralizing Agents for Acids and 

Caustics: Not pertinent 
7.5 Polymerization: Not pertinent 
7.6 Inhibitor of Polymerization: 

Not pertinent 
7.7 Molar Ratio (Reactant to 

Product): Data not available 
7.8 Reactivity Group: Data not available 

8. WATER POLLUTION 

8.1 Aquatic Toxicity: 
<2.6 ppm/96 hr/catfish/TL„./tresh 
water 
0.15-0.2 ppm/48 hr/brown 
shnmp/TL„,/salt water 
0.0060 ppm/24 hr/brown 
shrimp/LC.-.ii/sail water 

6.2 Waterfowl Toxicity; 4.600-5.200 ppm 
LC.-.n 

6.3 Biological Oxygan Demand (BOD): 
Data not available 

8.4 Food Chain Concentration Potential: 
High 

9. SHIPPING INFORMATION 

9.1 Grades of Purity: Technical 
9.2 Storage Temperature: Ambient 
9.3 Inert Atmosphere: No requirement 
9.4 Venting: Open 

10. HAZARD ASSESSMENT CODE 
(See Hazard Assessment Handbook) 

11. HAZARD CUSSIFICATIONS 

11.1 Code of Federal Regulations: 
Not listed 

11.2 NAS Hazard Rating for Bulk Water 
Transportation: Not listed 

11.3 NFPA Hazard Classification: 
Not listed 

12. PHYSICAL AND CHEMICAL PROPERTIES 

12.1 Phyaicai SUte at 15 C and 1 atm: 
Sokd 

12-2 Molecular Weight: 320 
12.3 BoHIng Point at 1 atm: Not pertinent 

(decomposes) 
12.4 Freezing Point: 

234T 112'C 385-K 
12.5 Criticel Temperature; Not pertinent 
12.6 Critical Pressure: Not pertinent 
12.7 Spedflc Gravity: 

1.476 at 20'C (solid) 
12.6 Liquid Surfaca Tension: Not pertinent 
12.9 Liquid Water Interfacial Tension: 

Not pertinent 
12.10 Vapor (Gas) Specific Gravity: 

Not pertinent 
12.11 Ratio Of Specific Heats of Vapor (Gas): 

Not pertinent 
12.12 Latent Heat of Vaporization: 

Not pertinent 
12.13 Heat of Combustion: Data not available 
12.14 Heat of Decomposition: Not pertinent 
12.15 Hast of Solution: Not pertinent 
12.16 Heat of Polymarizatlon: Not pertinent 
12.25 Heat of Fusion: Data not available 
12.26 Umlting Value: Data not available 
12.27 Reid Vapor Pressure: Data not available 

NOTES 
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12.17 
SATURATED LIQUID DENSITY 

Temperature 
(degrees F) 

Pounds per cubic 
foot 

12.18 
LIQUID HEAT CAPACITY 

Temperature 
(degrees F) 

British thermal 
unit per pound-F 

12.19 
LIQUID THERMAL CONDUCTIVITY 

Temperature 
(degrees F) 

British thermal 
unit-inch per hour-

square foot-F 

12.20 
LIQUID VISCOSITY 

Temperature 
(degrees F) Centipoise 

N 
0 
T 

P 
E 
R 
T 
1 
N 
E 
N 
T 

N 
0 
T 

P 
E 
H 
T 
1 
N 
E 
N 
T 

N 
0 
T 

P 
E 
R 
T 
1 
N 
E 
N 
T 

N 
0 
T 

P 
E 
R 
T 
1 
N 
E 
N 
T 

12J1 12.22 12.23 12.24 
SOLUBILITY IN WATER SATURATED VAPOR PRESSURE SATURATED VAPOR DENSITY IDEAL GAS HEAT CAPACITY 

Temperature Pounds per 100 Temperature Pounds per Temperature Pounds per cubic Temperature British thermal unit 
(degrees F) pounds of water (degrees F) square inch (degrees F) foot (degrees F) per pound-F 

N N N N 
O 0 0 0 
T T T T 

P P P P 
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T 
1 
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f 
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1 
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1 
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E E E E 
N N N N 
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Phenytethi 

UquM SwMt, oasoline-Wce 
odor 

Floats on water. FI«Timal}le, irritating vapor is produced 

AvoKi contact wnth licMd and vaoor. Kseo oeopte away. 
Wear goggtes. sert-contamd txeatTMng aoparaon. ana ruoOer overaotmng 

(inctgding giovesi. 
Stxit off lonftion sources and cail fire oeoanment 
Stop aacnarge if possible. 
Stay upwind and use water spray to "knocn down vaoor. 
Isoiaie ana remove dischargeo matenai. 
! lottfy local r«aitn and pollution cormx aoencK.3. 

Fire 

Exposure 

Water 
Pollution 

FLAMMABLE. 
Flasliback along vapor trail may occur. 
Vapor may explode if ignited in an ertdosed area. 
Wear goggiea, soii-eontajned oreatnmq aopa/aois. ano ruotx-r overctotrvrvj 

lindudlrv} giovesi. 
Ejdingutsn witn d-v cnemca:. foam, or cartxxt CIOXXM. 
Water may tie xteffoctivo on we. 
Cool exposed comamers witn water. 

CALL FOR MEDICAL ^ID. 

VAPOR 
IrtTtating to eyes, nose and ttvoat 
If Inhaled will cause dizziness or difficult breathing. 
Move to fresh ar. 
if breathing has stoooed. oive anrkxai resocatioa 
If braatfwig m ditficuit. give ox^-cen. 

LfQUIP 
Will bum skin and eyes. 
Hlarmful if swaHowed 
Remove contammaied ciotnioq ano snoos. 
Flush affected areas wnn oienrv c water. 
IF IN EYES, hold eveiids ooen ar>o rlush witn clenr,* or waier. 
IF SWALLOWED and vicltm is O-CNSCiOUS, have vicnm cnnn water 

n milk. 
00 NOT INDUCE VOMITINQ. 

HARMFUL TO AQUATIC UFE IN VERY LOW CONCENTRATIONS. 
^MjNng to shoreline. 
May be dangerous if it enters wattr intakes. 
Notify tocel health and wiiditfe otfioais. 
Notify operators of nearDy water xttakea. 

L RESPONSE TO DiSCHAIKE 
(See Response Methode Handbook) 

Mechanical contakment 
Should be removed 
Chemical and phystcaJ treatment 

3. CHEMICAL DESIGNATIONS 

3.1 ca CompetlbNtty Ctoas: Aromatic 
hydrocarbon 

3J Formula: C«H.CH>CH. 
3J IMG/UN Doaignadon: 3.3/1175 
3.4 OOTIDNOA 1175 
3.5 CAS RagMry No: 10(M1-4 

2. LABEL 
2.1 Category: Flai 
2.2 CteaatS 

4. OBSERVABLE CHARACTERISTICS 

4.1 Phyeleal State (aa aMppod): Liquid 
4.2 ColonColorton • 
4.3 Odon Aromatic 

& HEALTH HAZARDS 
5.1 
5.2 

5.3 

ined breathing apparatus; safety goggles. 

Mod 
• FoBowIng Eepeeure: Inhalation may cause irrttation of nose, dizzineee, depreeeioa 
to irrltBtton of eye with corneal injury poesiNe Irrttataa skin and may cauaa bKstara. 

Treatmantof Eipbaura: INHALATION: If H affacts occur, remove victim to fretfi air. keap him 
warm and quisL and gat madteal haip promptly; if breathing ttepa, gwe artificial respiration. 
INGESTION; induce vomitino only upon phyeioWi's approval; material in kmg rrtey cauM 
chamieal pneuriKxvtts. SKIN AND EYES: promptty flush with plenty of water (15 mia for eyes) 
and get medical attention: remove and wash contaminated clothing before reuse. 

SA TbreahoM UmK VMiMe lOOppm 
5.5 Short Term Inhalation Undte: 200 ppm for 30 rrvn. 
5A Toxlelty by Ingaatton: Grada 2; LD»o - 0.5 to 5 g/kg (rat) 
5.7 Late ToiMty: Data not avaHabia 
SS V^or (Gaa) irrttent Characlartetfca: Vapors cause moderate trrftatlon such that personnel wW 

find Mgh concantratione twpleaiint The affect is temporary. 
5J Uqutd or 8o5d Ifrttant Chafactarlatica; Causae smarting of the skin and flrst«degroo bums on 

short exposure; may cause secondary bums on long exposuro. 
6.10 Odor Threshokb 140 ppm 
5.11 IDLHVahio: 2,000 ppm 

I 

& RRE HAZARDS 

6.1 Flaoh Point WF O.C.; 59*F C.C. 
6J FlammMte Umtts In AIn 1.0%-6.7% 
6J FIro Exdnguiahlng Agonte: Foam (nx>st 

effective), water fog. carbon dioxide or 
dry chemicaL 

6.4 Fire ExteigufaMng Agente Not to be 
UeoCb Not pertinem 

I of Co 6.5 SpocM Hawde c 
Products: Irritating vapors are generated 
when heated. 

6.6 Behavior in Fire: Vapor is heavier than air 
and may travel considerable distance to 
the eowce of ignition end flash back. 

6.7 ignlbon Temperature: 860*F 
6J ElectrtcM Haaard: Not pertinem 
6.6 s 5.8 mm/mm. 
6.10 Adiabatte Flwne Tei 

Date Not Available 

(Continued) 

7. CHEMICAL REACTIVITY 

7.1 Raactfvtty WMh WatSR No reaction 
7.2 Raacltvtty wtlh Common Metortate! No 

7JS StabMty During Transport 
7.4 Noutrtetzing Agonte for AO 

B Not pertinent 
of Pelyn 

Not 
7.7 Molar Ratio (Reoctam to 

Product): Data Not Available 
7A Raactlvlty Group: 32 

1 WATER POLLUTION 

6.1 Aquatic Toxicity: 
29 ppm/96 hr/bkiooill/Tl«/fro8h wah 

6.2 Waterfowl Toxicity; Data not availeble 
BMoglcM Oxygon Domand (BOD): 

^8% (thaor.). 5 days 
M Food ChMn Concentiatlen Potentlab 

None 

9. SHIPPING INFORMATION 

9.1 Qradaa of Purity: Reaaarch grade: 
99.96%; pure grade: 99.5%; technical 
grade: 99.0% 

9.2 Storage Tamparative: Ambient 
9.3 Inert Atmoaptwra; No requirement 
9.4 Venting: Open Br)or 

10. HAZARD ASSESSMENT CODE 
(See Hazard Aaaeaamem Handbook) 

A-T-U 

11. HAZARD CLASSinCATIONS 

aof F 
Bammable iqud 

11.2 HAS Hanrd Rating for Suit Wator 

Vapor Inftam 
Uqud or Solid Irritam... 

WatwPokition 
Human Toxicity 
Aquatic Toxicity.... 
Aesthetic Effect.... 

Reactivity 
Other Ghenaeels.. 

Self Reaction 
11J NFPA Hazard eta meation. 

Category Ctai 
Heatth Hazard (BkM 
Flammabiiity (Red)... 
Reactivity (Yellow).., 

12. PHYSICAL AND CHEMICAL PROPERTIES 

12.1 Physical State at 15*C and 1 atrw 

12.2 
12A 

12.4 

12A 

12A 

12.7 

ISA 

12A 

1^10 

12.11 

12.12 

12.13 

1Z14 
12.15 
12.15 
12.25 
12.26 
12.27 

Molaeuter Watght 106.17 
BoMng Point at 1 abR 

277.rF . 136.2^ - 409.4*K 

—larF - -^*0 - 178*K 
Tantearatura: 

661.(rF - 343.9*0 - 617.rK 
Crtbcal Preeeure; 

523 peia - 35.6 atm . 3.61 MN/m' 
SpacHte Gravity: 

0A67 at 20*0 (Hqukf) 
UquM Surfaea Taiwton: 

29.2 dynae/cm - 0.0292 N/m at 20*0 
Liquid Water hrterfacW Tension: 

35.48 dynoe/cm - 0.03548 N/m at 
20*0 

Vapor (Oaa) SpocNIc Gravtty: 
Not pertinent 

Ftello of Specffic Heote of V^or (GM); 
1.071 

Latent Heat of VaportiadoiL 
144 Btu/b - 80.1 cal/g -
3.35 X 10* J/kg 

Hoat of Combuatlon: -17,780 Btu/ib 
- —8877 cal/g - —413.5 X 10* J/kg 

Heat of DacompoaMon: Not pertinent 
Heat of Sohitton: Not pertinent 
Heat of PotymartraborL Not pertinent 
Heat of FuotaR Data Not Available 

Umlting Vakia: Data Not Availabte 

Raid Vapor Pnaauta. 0.4 psia 

8.11 
6.12 

6. RRE HAZARDS (Contimnd) 

lomotric Air to Fuel Ratloc Data Not Available 
Temperature: Data Not AvaMablo 
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12.17 
SATURATED LIQUID DENSITY 

12.18 
LIQUID HEAT CAPACITY 

12.19 
LIQUID THERMAL CONDUCTIVITY 

12.20 
LIQUID VISCOSITY 

Temperature 
(degrees F) 

Pounds per cubic 
foot 

Temperature 
(degrees R 

British thermal unit 
per pound-F 

Temperature 
(degrees R 

British thermal 
, unit-inch per hour-
1 square foot-F 

Temperature 
(degrees F) Centipoise 

40 54.990 40 .402 —90 
i 
1 1.065 40 .835 

50 54.680 50 .404 —80 ' 1.056 50 ,774 
60 54.370 60 .407 -70 ; 1.047 60 ,719 
70 54.060 70 .409 -60 1,037 70 ,670 
80 53.750 80 .412 —50 1 1,028 80 ,626 
90 53.430 90 .414 —40 1.018 90 .586 

100 53.120 100 .417 —30 1,009 too .550 
110 52.810 110 .419 —20 ; 1.000 110 1 ,518 
120 52.500 120 .421 —10 1 .990 120 ,488 
130 52.190 130 .424 0 .981 130 ,461 
140 51.870 140 .426 10 ! .971 140 .436 
150 51.560 150 .429 20 i .962 150 ,414 
160 51.250 160 .431 30 ,953 160 .393 
170 50.940 170 .434 40 .943 170 ! ,374 
180 50.620 180 .436 50 1 .934 180 ! ,356 
190 50.310 190 .439 60 : .924 190 i ,340 
200 50.000 200 .441 70 .915 200 ,325 
210 49.690 210 .443 80 .906 210 ,311 

90 ' .896 
100 .887 
110 ; ,877 
120 1 .868 i 
130 1 .859 
140 1 .849 
150 ; .840 
160 1 .830 

1 

12.21 12.22 12.23 12.24 
SOLUBILITY IN WATER SATURATED VAPOR PRESSURE SATURATED VAPOR DENSITY IDEAL GAS HEAT CAPACITY 

Temperature Pounds per 100 Temperature Pounds per square Temperature British thermal unit Temperature Pounds per 100 Temperature Pounds per square Temperature Pounds per cubic British thermal unit 
(degrees R pounds of water (degrees R inch (degrees R foot (degrees R per pound-F 

68.02 .020 80 .202 80 .00370 —400 -.007 
100 .370 100 .00654 —350 .026 
120 .644 120 .01099 -300 .060 
140 1.071 140 .01767 —250 .093 
160 1.713 160 .02734 -200 .125 
180 2.643 180 .04087 —150 .157 
200 3.953 200 .05926 —100 .187 
220 5.747 220 .08363 —50 .217 
240 8.147 240 .11520 0 .246 
260 11.290 260 .15510 50 .274 
280 15.320 280 .20490 100 .301 
300 20.410 300 .26570 150 .327 
320 26.730 320 .33910 200 .353 
340 34.460 340 .42620 250 .377 
360 43.800 360 .52850 300 .401 
380 54.950 380 .64720 350 

400 
450 
500 
550 
600 

.424 

.446 

.467 

.487 

.507 

.525 



Common Synonyms 

Ouicksiiver 

AVOID CONTACT WITH UQUID. K« 
Stop ducnarpe it posseM. 
'3otste ana remove aotcoargea maten^. 
Nptrty hxai heaitn and poMuoon control 

Fire 

Exposure 

Water 
Pollution 

CALL FOR MEDICAL AID. 

UQUID 
Effects of exposiae may be delayed. 

HARMFUL TO AQUATIC LIFE IN VERY LOW CONCENTRATIONS. 
May be dangerous H it enters water intakes. 

Notffy local health and wSdHfe offlctais. 
Notify operators of nearby water mtakea. 

i. RESPONSE TO DISCHARGE 
-ok) 

Should be removed 
Chemicei and physical treatment 

3. CHEMICAL DESIGNATIONS 

CO CompirtibiUty Clas« Not Hated 
Hg 

3.1 

34 IMO/UNDe 
34 OOTID No: 2609 
34 CAS Regletry No: 7439.97-6 

2. LABEL 
2.1 CateDorytN 

4. OBSERVABLE CHARACTERISTICS 

4.1 Physical State (aa shipped): Liquid 
44 Color: Silvery 
44 Odor: None 

5. HEALTH HAZARDS 

eethre Equ^menb Avoid contact of liquid with skin. For vapor use chemical 
cartridge (Hopcaiite) respirator. 

SymptomsrollowingExposure; NoH itoms. As poisontng becomes established. 

54 
S.4 
64 
64 
6.7 
64 
6.9 
5.10 
6.11 

sNght muscular tremor, loss of appetite, nausea, and diarrhea are observed. PsycNc. kidney, and 
cardiovasctjtar disturbancas may occur. 

Traeimant of EjepoetiTK Consult a doctor. 
TbreahoM Umit Vahie: O.OSng/m> 
Short Term Inhalation Umlls: Data not available 
Toxfclty by fngeatlOR; No immediate toxieffy 
Late Toxlelty: Oevelopmant of mercury poisoning 
Vapor (Qae) Irrttwrt Charactertetlee: None 
UquW or SoHdlrrttant Characteristics: None 
Odor Tbrealwld: Not pertinent 
IDU1 Vahie: 28 mg/m* 

6. FIRE HAZARDS 
6.1 Flash Pol 
64 Flammabi 
6.3 FIreEjttlfl 
6.4 FIreExtIr 

Used: Not p 
6.5 Special Haxarde of Co 

ifteNot pertment 
ntsNottobe 

Products: Not pertinent 
Behavior In Fire: Not flammable 
Ignltton Temperature; Not flammable 
Electrical Hazard: Not pertinent 

6.6 
6.7 
64 
6.9 Burning Rate: Not flammable 
6.10 Adiaballc Flame Temperature: 

Data not available 
6.11 Stolclilometric Air to Fuel Ratio: 

Data not available 
6.12 Flame Temperature: Data not available 

7. CHEMICAL REACTIVITY 

7.1 Reecthmy With Waten No reaction 
74 Reacttvfty with Common Matertale: No 

reaction 
7.3 StabMty During Transport Stable 
7.4 I for Adda and 

Cauatica: Not pertinent 
7.5 Pdymertzatlott Not perbnent 
7.6 Inhibitor of Polymertzatlon: 

Not pertirwnt 
7.7 Molar Ratio (Reactant to 

Product): Data not available 
7.8 Reeetlvfty Group: Data not available 

8. WATER P0UUT10N 

8.1 Aquatle Toxlelty: 
0.5-1 ppm/48 hr/caragius 
ardium/TL«/fre8h water 
0.29 ppm/4S hr/marine fl$h/TU./satt 
water 

84 Watertowl Toxicity: Data not available 
6.3 Biological Oxygen OemarNl (BOO): 

None 
6.4 Food Chain Concentration Potential: 

Meraxy concentrates in Hvar and 
kidneys of ducks end geese to levels 
above FDA limit of 0.5 ppm. Musde 
tissue usudly weil below the HmiL 

9. SHIPPING INFORMATION 

9.1 Qradea of Purity: Pure 
9.2 Storage Temperature: Ambient 
94 Inert Atmoephere: No requirement 
9.4 Venting: Open 

10. HAZARD ASSESSMENT CODE 
(See Hazard Asaaeament Handbook) 

A*X 

11. HAZARD CUSSinCATIONS 

11.1 Coda Of Fadaral Regutabona: 
ORM-B 

114 HAS Hazard Rating for Bulk Water 
Transportation: Not Hsted 

114 NFPA Hazard Classification: 
Not listed 

12. PHYSICAL AND CHEMICAL PROPERTIES 

12.1 Physical State at 15-C and 1 atm: 
Liquid 

124 Molacular Walghb 200.59 
124 BoWng Point at 1 atnc 

675'F - 357*0 - 630*K 
124 Frooiino Point 

..^0*F - ->-38.9*0 =. 234.3*K 
124 CrItlcalTamporatiird 

2e64*F * 1462*0 » 1735*K 
1^6 Critical Preaaurm 

23,300 psia 1587 atm = 160.8 
MN/m> 

12.7 Spocffic Gravity: 
13.55 at 20*0 (liquid) 

124 Liquid Surface Tendon: 
470 dynes/cm ^ 0.470 N/m at 20*0 

1Z9 UquM Water Intarfadd Tension; 
375 dynea/cm « 0.375 N/m at 20*0 

12.10 Vapor (Oaa) Spocme Gravity: 
Notperlinent 

12.11 Ratio of Specmc Haata of Vapor (Gas): 
Notpeilinent 

12.12 Urtant Host Of Vaporization: 
Not pertinent 

12.13 Hoat of Combustton: Not pertinent 
12.14 Heat of Dacompoi 
12.15 Hoat of Solution: I 
12.16 Heat of Pelymerlzatloo; Not pertinwit 
1246 Heat of Fusion: 2.7 cal/g 
1246 Uffllting Vakie; Data not available 
1247 Reld Vapor Praeeure: Data not available 

)t pertinent 

NOTES 
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12.17 12.18 12.19 12.20 
SATURATED LIQUID DENSITY LIQUID HEAT CAPACITY LIQUID THERMAL CONDUCTIVITY LIQUID VISCOSITY 

Temperature Pounds per cubic Temperature British thermal unit Temperature British thermal 
unit-inch per hour-

square foot-F 

Temperature Centipoise (degrees F) foot (degrees F) per pound-F (degrees F) 

British thermal 
unit-inch per hour-

square foot-F (degrees F) Centipoise 

0 851.399 35 .033 N 0 1.827 
5 851.000 40 .033 ° 5 1.801 

10 850.500 45 .033 T 10 1.777 
15 850.099 50 .033 15 1.754 
20 849.699 55 .033 i P 20 1.731 
25 849.199 60 i .033 1 E 25 1.709 
30 848.799 65 i .033 i R 30 j 1.688 
35 848.399 70 1 .033 ! T 35 1.668 
40 847.899 75 ! .033 1 40 i 1.648 
45 847.500 80 1 .033 N 45 1.629 
50 847.099 85 1 .033 E 50 i 1.610 
55 846.599 90 .033 N 55 1 1.592 
60 846.199 95 .033 T 60 1.575 
65 845.799 100 .033 65 1 1.558 
70 845.299 70 1 1.541 
75 844.899 j 75 1.525 
80 844.500 i 80 1.510 
85 844.000 85 1.495 
90 843,599 90 1.480 
95 843.199 1 95 1.466 

100 842.699 
I 

i 100 1.452 

12.21 12.22 12.23 12.24 
SOLUBILITY IN WATER SATURATED VAPOR PRESSURE SATURATED VAPOR DENSITY IDEAL GAS HEAT CAPACITY 

Temperature Pounds per 100 Temperature Pounds per Temperature Pounds per cubic Temperature British thermai unit 
(degrees F) pounds of water (degrees F) square inch (degrees F) foot (degrees F) per pound-F 

1 N N N 
N 0 0 0 
S T T T 
0 
L P P P 
U E E E 
B R R R 
L T T T 
E 1 1 i 

N N N 
E E E 
N N N 
T T T 



Common Synonym* 
DMDT 
Methoxy DDT 
2, 2-Bjs (p-metfK)*ypnenyl>-l, 

1. 1-tncWoroemane 
Marlate 50 

Whrte to «gb! yeWow Mild fruity odor 

AVOID CONTACT WITH SOLID AND DUST. KEEP PEOPLE AWAY. 
vVaar po^gtes dust resotrator. 
Call fire oapartmonL 
Stay uowmd. use water spray to "knock down' oust. 
:soiata and remove orscrtarped material. 
Notify tocai fieaim and podutjon conirot apencws. 

Fire 

Exposure 

Water 
Pollution 

Combustible. 
POISONOUS GASES MAY BE PRODUCED IN FIRE. 

Extinquian with water, dry cnermcajs, loam, or camon otouoe. 

CALL FOR MEDICAL AID. 

OUST 
POISONOUS IP INHALED. 

Move vicom to tresn air. 
If in eves, now evelWs ooen ana tiusn wtin plenty ot water. 
If breatbing is cutficult give oxygen. 

POISONOUS IP SWALLOWED. 
Irritating to skin and eyes. 

Remove contaminated aotnmq ano snoes. 
Flush anecteo areas wnh olenty or water. 
(F IN EYES, how eyeiWs Open and rlusn with plenty of water. 
IF SWALLOWED and victim is CONSCIOUS, have vicLm onrw water 

or nrulk. 

HARMFUL TO AQUATIC LIFE IN VERY LOW CONCENTRATIONS. 
May be dangerous if it enters water intakes. 

Notify Weal health and wildlife offlciais. 
Notify operators ot nearby water intakes. 

1. RESPONSE TO DISCHARGE 
<See Response Methods Handbook) 

Issue wamtng-pcison, water 

Restrict access 
Should be removed 
Chemical and physict 

3. CHEMiCAl DESIGNATIONS 

3.f CO CompeUbHtty Ciasa; Not fisted 
3.2 Formula: CitHisQaOt 

IMO/UN Designation: 6.1/2761 
3.4 OCT ID NOJ 2761 
3.5 CAS Registry Noj 72-43-5 

2. LASa 
2.1 Category: None 
2.2 Class: Not pertinent 

4. OBSERVABLE CHARACTERISTICS 

4.1 Physical State (as shipped); Soltd 
4.2 Colon Light cream; white to light yellow 
4.3 Odor Slighty fruity 

5. HEALTH HAZARDS 
5.1 Personal Pretecttve Equtpmont Dust respirator if needed; gloves and goggles. 
5.2 Symptoms Fellowkig Expoawe: ToWcity is relativeiy low. InhMation or ingestion causes 

generalized depression. 
5J TreatmMit of Expoaurm EYES: flush with water if irritated. SKIN; wash well with soap and water. 

INGESTION: consult physician. 
5.4 ThTMhoid Limn Value: 10 mg/m* 
5.5 Short Term Inhatetion Umlta: DaU rtot available 
5.6 Toxicity by Ingestion: Grade 1; LD»o « 5 to IS g/kg 
5.7 Late Toxicity: Data not available 
SJ Vapor (Gas) Irritant Characteristics: Data not available 
5.5 Liquid or Solid Irritant Charactertotles: Data not available 
5.10 Odor Threshold: Not pertinent 
5.11 IDLH Value: 7,500 mg/m* 

6. FIRE HAZARDS 

Flash Point Bums only at hign 
temperatures. For liquid forms, see 

6.2 
6.3 PIraEi 

Limits in AlR Not pertinent 
idsMng Agents: Water, foam. 

dry chemicai. cartion dioxide. 
6.4 Fire Extlngulahing Agents Not to be 

Used: Not pertinent 
6.5 Special Haxarda of Combuetlon 

Products; Imtating and toiQc hydrogen 
chloride gas may be formed in Are. 

6.6 Behavior In Fire: Not pertinent 
6.7 IgnMon Temperature: Not pertinent 
6A Electrical Haxard: Not pertinent 
6.5 Burning Rate; Not pertinent 
6.10 Adiabatic Flame Temperature: 

Data not available 

(Continued) 

7. CHEMICAL REACTIVITY 

7.1 Reecttvfty With Waten No reaction 
7.2 Reacthrfty with Common Materlala; No 

reaction 
7.3 Stability During Transport Stable 
7.4 Neutralizing Agents for Adds and 

Cauetiea: Not pertinent 
7.5 Pdymertzatlon: Not pertinent 
7.6 Inhibitor of Poiymerixatlon: 

Notpertment 
7.7 Mdar Ratio (Roactant to 

Product); Data not available 
7.8 Reactivtty Group; Data not available 

1 WATER POaUTION 

6.1 Aquatle Toxtdty: 
0.035 ppm/96 hr/fathead/TL,/fre8h 
water 
0.004-.012 ppm/96 hr/marine 
crustacca/TL./8a)t water 

6.2 Waterfowl Toxidty: LD*o » 2.000 mg/kg 
6.3 Blologioal Oxygon Damand (BOD): 

Data not available 
8.4 Food Chain Concentration Potential: 

Data not available 

9. SHIPPING INFORMATION 

5.1 Grades of Purity: Technical flake or chip; 
68% plus 12% isomers; WettaMe 
powders: 50-75%; Oust concentrate: 
40% Emulsiflable concentrate (liquid): 
25% solution in petroleum distillate. 

5.2 Storage Temparatura: Ancient 
94 Inert Atmoaphara: No reqdrement 
5.4 Venting: Open 

10. HAZARD ASSESSMENT CODE 

(Sea Hazard keaaasment Handbook) 

11. HAZARD CLASSIFICATIONS 

11.1 Coda of Fodoral Regulations: 
ORM-E 

114 NAS Hazard Rating for Bulk Water 
Trwwportabon: Not listed 

114 NFPA Hazard OaeaHlcetton: 
Notiisted 

12. PHYSICAL AND CHEMICAL PROPERTIES 

2.1 Ptiyalcal State at 15*0 and 1 atm: 
Solid 

Molecular Weight 345.7 
BoWng Point at 1 atn: Not peitnent 

(decompoaes) 
Fraazkig Pomt 

171—192*F > 77—89*C « 350—362*K 
Criuetl Tampanttiira; Not pertinent 
Critical Praseura: Not 

124 
124 

124 
124 
12.7 

124 
12.5 

12.12 

12.13 
12.14 
12.16 
12.16 
1245 
1246 
1247 

SpacMe Gravity: 
1.41 at 25*C (soNd) 

Liquid Surfaca Tanslor i: Not pwtment 
idalTansion: 

Notpartinant 
Vapor (Gas) Spodfle Gravity: 

Not pertinent 
Ratio of Spodfle Haata of Vapor (Gas): 

Not pertinent 
Latent Hoet of V^orlzation: 

Not pertinent 
Host of Combuetlon: Not pertinent 
Heat of DacompoalUon; Not pertinent 

—M J. —.-^1 . ̂ . rwai or OOKJIKWK NOI pertinem 
Heat of Polymerization: Not pertinent 
Haat of Fusion: Data not available 
Umttbig Vakia: Data not avaiiabia 
Raid Vapor Preaaura: Data not available 

6.11 
6.12 

Stold 

6. FIRE HAZARDS (CantinuMO 

B Air to Fuel Ratio: Date not available 
ratura: Data not available 
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12.17 
SATURATED LIQUID DENSITY 

12.18 
LIQUID HEAT CAPACITY 

12.19 
LIQUID THERMAL CONDUCTIVITY 

12.20 
LIQUID VISCOSITY 

Temperature 
(degrees F) 

Pounds per cubic 
foot 

Temperature 
(degrees F) 

British thermal 
unit per pound-F 

Temperature 
(degrees F) 

British thermal 
unit-inch per hour-

square foot-F 

Temperature 
(degrees F) Centipoise 

N 
0 
T 

P 
E 
R 
T 
1 
N 
E 
N 
T 

N 
0 
T 

P 
E 
R 
T 
1 
N 
E 
N 
T 

N 
0 
T 

P 
E 
R 
T 
1 
N 
E 
N 
T 

N 
0 
T 

P 
E 
R 
T 
1 
N 
E 
N 
T 

12JI1 12.22 12.23 12.24 
SOLUBILITY IN WATER SATURATED VAPOR PRESSURE SATURATED VAPOR DENSITY IDEAL GAS HEAT CAPACITY 

Temperature Pounds per 100 Temperature Pounds per Temperature Pounds per cubic Temperature British thermal unit 
(degrees F) pounds of water (degrees F) square Inch (degrees F) foot (degrees F) per pound-F 

1 N N N 
N 0 O 0 
S T T • T 
0 
L P P P 
U E E E 
B R R R 
L T T T 
E 1 1 1 

N N N 
E E E 
N N N 
T T T 



1. 3-Oimethylbenzene 
Xylol 

Watery bqutd 

Floats on water. Flammable, irntating vapor is produced. 

^(00 oiscnanje rt possioie. Keeo oeocxe away. 
C^l lire oeoartmenL 
•Avoid contact with tnuaS and vaooe. 
-iOiate ana remove a'scnaroaa material. 
'notify local neaitn ana pollution control aoanoes. 

=ire 

Exposure 

Water 

Pollution 

FLAMMABLE 
Flashback along vapor trail may occur. 
Vapor may explode rf ignited in an enclosed area. 

Wear seif-contairwd breathinq apparatus. 
Extmawsn wnn foam, ory cnemcai. or camon OKmda. 
Water may be mettective on nre. 
Cool exposed containers with water. 

CALL FOfl MEOfCAL AID. 
VAPOR 
Irritating to eyes, nose, and throet 
if Inhaled, will cause headache, difficult breathing, or loss of 

consciousness. 

Move to tresn air. 
If broatrvrK nss stoooed. otve arr^ictai rosouanon. 
If breathing is ortticurt. give oxvgen. 
UOUfO 
irrttating to skin and eyes. 
If swallowed, will cause rtausea. vomiting, or loss of corrsdousness. 

Remove contaminatea clothinq and snoes. 
Rusn aifaetea areas wrtn pienrv or water. 
IF IN EYES, hold eyelids open ana ftusn wtn oienty of water. 
IF SWALLOWED and victim is CONSCiOUS. have victim Onn* water 

or rniiK, 
DO NOT INDUCE VOMITING. 

HARMFUL TO AQUATIC UFE IN VERY LOW CONCeNTRATIONS. 
FouUng to shoreline. 
Ivlay be dartgerous if it entars water int^es. 

Notify local health and wildlife otfidais. 
Notrty operators of neartty water tntaxas. 

1. RESPONSE TO DISCHARGE 
(See Responee Mettwda Hwtdbook) 

Issue waming-high flammability 

Evacuate area 
Should be rertioved 
Chemical and physical treatment 

3. CHEMICAL DESIGNATIONS 

3.1 CQ CompattblUty Claaa: Aromatic 

3.2 ForimilK m-C«H4(CH*)> 
3.3 (MO/UN OeefgnatkHC 3.2/1307 
3.4 OOTID No.: 1307 
3.5 CAS Regiatry No.: 10&-38-3 

2. UBa 

2.1 Category: Flammable liquid 
2.2 CtasK3 

4. OBSERVABU CHARACTERISTICS 

Jid 4.1 Phyalcai Stirte (as ahlpp< 
4.2 Colon Colorless 
4.3 Odon Like benzene: characteristic aromatic 

;• goggles or face shield: 

5. HEALTH HAZARDS 
PersOTMl Protective Equ^Nnent: Approved canister or air-aupplN 

plastic gloves and boots. 
Symptoms Following Eiposurs: Vapors causa headadte and dizAtess. Liquid Irritstea ayes and 

slda If taken into lungs, causes severe coughing, distress, and rapidly developing pulmonary 
edema. If Ingested, causes nausea, vomiting, cramps, headache, and coma: can be fatal. Kidney 
and liver damage can occur. 

Treatment of Expoeura: INHALATION: remove to fresh air: adminiater artificial respiration and 
oxygen if required: call a doctor. IIWGESTION: do NOT iitduce vomiting; call a doctor. EYES: 
flush with water for at least IS mia SKIN: wipe off. wash with soap and water. 

ThreshoM Umtt Vakw: 100 ppm 
Short Term Intwlabon Umtta: 300 ppm for 30 mia 
Toxictty by ingoation: Grade 3: LOto » 50 to 500 g/kg 
Lau Toxictty: Kidney and liver damage. 
Vapor (Qaa) Irritant Charactertatica: Vapors cause a slight smarting of the eyes or reapiiatory 

system if present in high concentrations. The effect is temporary. 
UqtM or Solid Irrttant Charactarfattcs: Minimum hazard. If spilled on dothing and allowed to 

5.4 
5.5 
5.6 
5.7 
5.6 

5.9 
remain, may cause smarting and reddening of the skin. 

5.10 Odor Threshold; 0.05 ppm 
5.11 IDLH Value: 10,000 ppm 

6.1 

6. FIRE HAZARDS 

Flaah Point e4'F C.G 
6.2 FbmmaMe Umtta lnAirl.1%-6.4% 
6.3 Flra Extinguishing Aganta: Foam, dry 

chemical, or caiton dioxide 
6.4 Fire Extingulahing Agents Not to be 

Usetfe Water may be ineffective. 
6.5 Special Hazards of Combustion 

Products: Not pertinenf 
6.6 Behavior In Firm Vapor is heavier than air 

and may travel considerable dtstance to < 
source of ignition vtd flash back. 

6.7 Ignltton Temperature; 986*F 
6.6 Eieetflcal Hazmd: Class I. Group 0 
6.9 Burning Rata: S.a mm/min. 
6.10 Adiabatfe Flanw Temperature: 

Data not available 
6.11 Stolchiomatric Air to Fuel Ratio: 

Data not available 
6.12 Flams Tamperature: Data not available 

7. CHEMICAL Racnvmr 

7.1 Raacttvtty With Water; No reaction 
7.2 Raaetlvtty wtth Common Matertala: No 

7J Stability During Transport: Stable 
Mztng Agents for Adda and 7.4 

7.5 Polymertzatton: Not pertnent 
7.6 inhibttor of Pdymerizatton: 

Not pertnent 
7.7 Molar Ratio (Reaetant to 

Product): Data not available 
7.8 Reactivity Qreup: 32 

1 WATER POLLUTION 

6.1 Aquatic Toxicity: 
22 ppm/96 hr/bhiagiH/TU/fresh wati 

6.2 Waterfowl Toxietty: Data not avaitdrle 
8.3 Biological Oxygon Demand (BOD); 

0 b/lb. S days; 0% (theor.). 6 days 
8.4 Food Cham Concantratlen PotantW: 

Data not available 

9. SHIPPING INFORMATION 

9.1 Grades Of Purfty; 99.99%: 
Pure: 99.9%: Technical: 99.2% 

9.2 Storage Tamperature: Ambient 
9.3 Inert Atmoapherm No raquiremont 
9.4 Vantmg: Open (flame arrester) or 

10. HAZARD ASSESSMENT CODE 
(See Hazard Asaaaament Handbook) 

A-T-U 

11. HAZARD ClASSinCATIONS 

11.1 Code of Federal Regulatlona; 
Flammable iquid 

11.2 HAS Hazard Rating for Bulk Water 
TrwwpoftattOK 

Category Rating 
Rre...__ 3 
Health 

Vapor Irritant 1 
Liquid or Solid Irritant 1 
Poisono 2 

Water Polution 
Human Toxicity 1 
Aquatic Toxicity 3 
Aesthetic Effect 2 

ReactWiy 
Other Cherrtcals 1 
Water 0 
Sett Reaction 0 

11.3 NFPA Hazard Ctaasmcatton: 
Category ClaaaHlcatton 

Health Hazard (Bkie) 2 
FlammabtWy (Red) 3 
Reactivity (Yellow) 0 

12. PHYSICAL AND CHEMICAL PROPERTIES 

12.2 
12:3 

12.4 

12.5 

12.6 

1Z7 

12A 

12.9 

1Z10 

till 

12.12 

12.13 

12.14 
12.15 
12.16 
12.25 
1Z26 
12.27 

Phyalcal State at 15*C and 1 atm: 
Uqiid 

Molecular Weight 106.16 
BoMng Mnt at 1 aim; 

269.4T - 131.9*0 - 406.1*K 
Freezing Point 

-64.rF - —47,9*0 - 22S.3*K 
Crttlcal Tamperature: 

«60S*F - 343.8*0 = 617.0*K 
Crttlcal Praaaurm 

513.6 aim - 34.85 psia » 3.540 
MN/m> 

Specific Gravity: 
0S64 at 20*0 (liquid) 

UquWSurfi 
28.6 dynea/cm - 0.0286 N/m at 20*0 

UquM Water Intarfadal Tension: 
36.4 dynes/cm » 0.0364 N/m at 30*0 

Vapor (Qaa) SpacMc Gravity: 
Notpertnant 

Ratio of Spodflc Hoata of Vapor (Qaa); 
1.071 

Latant Haat of Vaportzatlon: 
147 Btu/R) 81.9 cal/g « 
3.43 X 10* J/kg 

Haat of Combustion: —17.554 Btu/lb « 
—9752.4 cal/g * —408.31 X 10' J/kg 

Haat of Oaeempoaftfon: Not pertnent 
Haat of SokJtlon: Not pertnent 
Haat of PolymaiUaUuii. Not i 
Haat of Fualen: 26;01 caJ/g 
Umltmg Vakm Data not available 
Reld V^or Praaaurm 0.34 psia 

NOTES 
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12.17 
SATURATED LIQUID DENSITY 

12.18 
LIQUID HEAT CAPACITY 

12.19 
LIQUID THERMAL CONDUCTIVITY 

12.20 
LIQUID VISCOSITY 

Temperature 
(degrees F) 

Pounds per cubic 
foot 

Temperature 
(degrees F) 

British thermal unit 
per pound-F 

Temperature 
(degrees F) 

British thermai 
, unit-inch per hour-
; square foot-F 

Temperature 
(degrees F) Centipoise 

15 55.400 40 .387 35 .962 15 .938 
20 55.260 50 .393 40 .953 20 .898 
25 55.130 60 .398 45 1 .944 25 .862 
30 54.990 70 .404 50 .935 30 .827 
35 54.850 80 .410 55 ! .926 35 .794 
40 ! 54.710 90 i .415 60 .917 40 .764 
45 1 54.570 100 1 .421 65 .908 45 ! .735 
50 54.430 110 ! .426 70 1 .899 50 , .708 
55 54.290 120 ! .432 75 ; .890 55 .682 
60 54.160 130 1 .437 80 .881 60 .658 
65 54.020 140 j .443 85 .873 65 .635 
70 53.880 ISO .448 90 .864 70 .613 
75 53.740 160 .454 95 .855 75 .592 
80 1 53.600 170 .460 100 .846 80 .572 
85 53.460 180 1 .465 

1 
1 85 .554 

90 1 53.320 190 .471 j 
95 I 53.180 200 .476 

100 53.050 210 [ .482 [ 

1 

I 

12.21 12.22 12.23 12.24 
SOLUBILITY IN WATER SATURATED VAPOR PRESSURE SATURATED VAPOR DENSITY IDEAL GAS HEAT CAPACITY 

Temperature Pounds per 100 Temperature Pounds per square Temperature Pounds per cubic Temperature British thermal unit 
(degrees F1 pounds of water (degrees F) inch (degrees F) foot (degrees F) per pound-F 

1 60 .090 60 .00172 0 .247 
N 70 .127 70 .00238 25 .260 
8 80 .177 80 .00324 50 .273 
O 90 .242 90 .00435 75 .286 
L 100 .326 . 100 .00577 100 .299 
U 110 .434 110 .00754 125 .311 
B 120 .571 120 .00975 150 .324 
L 130 .743 130 .01247 175 .336 
E 140 .956 140 .01577 200 .348 

150 1.219 150 .01977 225 .360 
160 1.538 160 .02455 250 .371 
170 1.924 170 .03023 275 .383 
160 2.388 180 .03691 300 .394 
190 2.939 190 .04473 325 .406 
200 3.590 200 .05382 350 .417 
210 4.355 210 .06431 375 .427 
220 5.247 220 .07635 400 .438 
230 6.282 230 .09009 425 .449 
240 7.476 240 .10570 450 .459 
250 8.846 250 .12330 475 .469 
260 10.410 260 .14310 500 .479 

525 .489 
550 .499 
575 .508 
600 .517 



1, 2-Dimethylbenzene 
Xylol 

Watery liquid 

FHoats on water. Flammable, trritatmg vapor Is produced. 

Stop otscnaroe it oossioie. Keeo peopie away. 
Call tire oeoartment 
•Avoid contact wnn itoua ana vapor. 
soiate ana remove otscnarpeo matertai. 

Nooty iccai r>eattn ana oollution control agencies. 

Fire 

Exposure 

Water 
Pollution 

FLAMMABLE 
Flashback along vapor bail may occur. 
Vapor may explode if ignned in an enclosed area. 
Wear sett-contaireo breatninq aooaraius. 
Exttnoo'sn wnh toam. ory cnsmicai. or caroon oioxioe. 
Wat« rrtay be ineftecove on tire. 
Cool expoaeo containers wittt water. 

CALL FOR MEDICAL AID. 

VAPOR 
Irritating to eyes, nose and throat 
If inhaled, will cause headache, difficutt t^eathing, or loss 

of consciousness. 
Move to fresh air. 
'f breathina nas stoooeo, ~ .e anniciai r-^sotiaaon. 
It breaming is ainicuit. 51.9 oxygen. 

UOUiD 
Irritating to skin and eyes. 
If swallowed, will cause nausea, vomiting, or loss of 

conacKXisness. 
Remove conaminateo ctomma and shoes. 
Flush affected areas with cienty ot water. 
IF IN EYES, how eyeiiQS ooen ana flush with olenty ot water. 
IF SWALLOWED af>a viCDm is CONSCIOUS, have vicfim onnx water 

or milk. 
DO NOT INDUCE VCMITING. 

Dao9erous to aquatic life in high cortcentrations. 
Fouling to shoreline. 
May be dangerous if it enters water intakes. 
Notify local health and wildlife officials. 
Notify operators of nearby water intakes. 

1. RESPONSE TO DISCHARGE 
(See Response Methods Handbook) 

Issue wamirtg-high flammability 
Evacuate area 
Should be removed 
Chemical and physical beatment 

3. CHEMICAL DESIGNATIONS 

3.1 CG Compatibility Class: Aromatic 
Hydrocartion 

3.2 Formula: O<:«H«(CH3)> 
3.3 IMO/UNDeelgnatloR: 3.2/1307 
3.4 DOT ID NOJ 1307 
3.5 CAS Heglatry Noj 95-47-6 

1 LABa 
2.1 Category: Flammable liquid 
2.2 Claaa:3 

4. OBSERVABLE CHARACTERISTICS 

4.1 PhyelcaJ SUto <aa ehlpped): Liquid 
4.2 Color: Colorless 
4.3 OdOR Benzer>e-ltke: characteristic aromatic 

5.4 

5.5 
5.6 
5.7 
5.B 

5. HEALTH HAZARDS 
Personal Protective Equipment Approved canister or air-supplied mask; goggles or face shield; 

plastic gloves and boots. 
Symptoms Following Exposurr. Vapors cause headache and dizziness. Liquid irritates eyes and 

skin. If taken into lungs, causes severe coughing, disbess, and rapidly developing pulntonary 
edema. If ingested, causes nausea, vomiting, cramps, headache, and coma. Can be fatal. 
Kidney and liver damage can occur. 

Treatment of Expeetve: INHALATION: remove to fresh air administer artificial respiration and 
oxygen if required: call a doctor. INGESTION: do NOT induce vomiting; call a doctor. EYES: 
flush with vrater for at least IS min. SKIN: wipe off. wash with soap and water. 

Threshold Limit Value: 100 ppm 
Short Term Inhalation UmttK 300 ppm for 30 min. 
Toxicity by Ingeetton: Grade 3: LD«o = 50 to 500 mg/kg 
Late Tordcity: Kidney and liver damege. 
Vapor (Oaa) Irritant Characterlatlca: Vapors cause a slight smarting of the eyes or respiratory 

system if present in high concentrations. The effect is temporvy. 
UquW or Solid Irritant Charactarlstiea: Minimum hazard. If spilled on clothing and allowed to 

remain, may cause smarting and reddening of the skin. 
5.10 
5.11 

Odor Threshold; 0.05 ppm 
IDLH Value: 10,000 ppm 

6. FIRE HAZARDS 

6.1 Flash Pomt 63*F C.C.; 75-F O.C. 
6.2 Flammable UmHs In AIR i.i%-7.0% 
6.3 Fire Extingulahlng Agenta: Foam, dry 

chemical, or carbon dioxide 
6.4 Fire ExtlnguiaMng Agenta Not to be 

Uaed: Water may be ineffective. 
6.5 Special Hazwda Of Combuatlon 

Products: Not pertinent 
6.6 Behavior In Fire: Vapor is heavier than air 

and may bavel considerabte distance to a 
source of ignition and flash t>ack. 

6.7 fgnftfon Temperature: 669'F 
6.8 Eleetrtcel Hazard: Class I. Group D 
6.9 Burning Rate: 5.8 mm/min. 
6.10 Adiabetie Flama Temperature: 

Data not available 
6.11 Stoichlometrtc Air to Fuel Ratio: 

Data not available 
I Tempereture: Data not available 

7. CHEMICAL REACTIVITY 

7.1 

7.3 
7.4 

Reecttvtty With WateR No reaction 
7.2 Reactivity with Common Matertala: No 

reaction 
stablilty Durtng Tranaport Stable 
Nautraltzlng Agenta for Adda and 

Causbca: Not pertinent 
7.5 Potymertzatkm: Not pertinent 
7.6 inhibitor of Polymertzatlon: 

Not pertinent 
7.7 Molar Ratio (Reactant to 

Product): Data not available 
7.8 r. 32 

1 WATER POaUTION 

6.1 Aquatic Toxicfty; 
>100 mg/l/96 hr/0. magna/TL,/fre8h 
vrater 

6.2 Waterfowl Toxicity: Data not available 
8.3 Biological Oxygen Demand (BOO): 

0 lb/lb. 5 days; 2.5% (theor.). 8 days 
6.4 Food Cham Concentration Potential: 

Data not available 

9. SHIPPING INFORMATION 

Grades of Purity: Research: 99.99%; 
Pure; 99.7%; Commercial; 95-i-% 

Storage Temperature: Ambient 
K No 

Venting: Opm ( 
pressure-vao 

er) or 

10. HAZARD ASSESSMENT CODE 
(See Hazard Aaaeaament Handbook) 

A-T4J 

11. HAZARD CLASSIFICATIONS 

11.1 Code Of Federal RegtiMtfena: 
Rammabie kqukl 

11.2 NAS Hazard Rating for Butte Watar 
Trmaportatlon: 

Catagory Rating 
Fire 3 
Health 

Vapor Irritant 1 
Liquid or Solid Imtant 1 
Poisons 2 

Water PohJtion 
Human Toxicrty 1 
Aquatic Toxicjty 3 
Aesthetic Effect 2 

Reactivtty 
Other Chemicals 1 
Water 0 
SeH Reaction 0 

11.3 NFPA Hazard CtaaeMcatlon: 
Category Claaalflcatio 

Health Hazard (Blue) 2 
Flammabilrty (Red) 3 
Reactivity (Yellow) 0 

12. PHYSICAL AND CHEMICAL PROPERTIES 

12.1 Physlcai State at 15*C and 1 atnc 

12.2 
12.3 

12.4 

12.5 

12.6 

12.7 

12.6 

12.9 

12.10 

12.11 

12.12 

Molacular Wdght 1O6.I6 
BoWng Point at 1 atm: 

291.9*F = 144.4*0 =» 417.6*K 
nt 

-13.3*F - -25.2*C « 248.0*K 
Crttleal Temperature: 

674.e*F - 357.1*C = 630.3*K 
Crttleal Preaaure; 

541.S atm 36.84 psia « 3.732 
MN/m* 

SpecHie Gravtty: 

0.880 at 20*0 (liquid) 
Liquid Surface Tanalon: 

30.53 dynes/cm « 0.03053 N/m at 
15.5*0 

UquM Water Interfadal Tenalon: 
36.06 dynes/cm = 0.03606 N/m at 
20*0 

Vapor (Oaa) Specific Gravity: 
Not pertinent 

Ratio of Speeme Heats of Vapor (Qaa): 
1.068 

Latent Heat of VapoHzatfon: 
149 Btu/lb » 62.9 cal/g = 
3.47 X 10* J/kg 

12.13 Haat of Combuatton: -17.558 Btu/lb » 
—9754.7 caJ/g « —408.41 X 10' J/kg 

12.14 Haat of Deeempoaltton: Not pertinent 
12.15 Haat of Sokitton: Not pertinent 
12.16 Heat of Polymertzstton: Not pertinent 
12.25 Heat of Fusion; 30.64 cal/g 
12.26 Umiting Value: Data not available 
12.27 Raid Vapor Preaaure: 0.28 psia 
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12.17 
SATURATED LIQUID DENSITY 

12.18 
LIQUID HEAT CAPACITY 

12.19 
LIQUID THERMAL CONDUCTIVITY 

12.20 
LIQUID VISCOSITY 

Temperature 
(degrees F) 

Pounds per cubic 
foot 

Temperature 
(degrees F) 

British thermal unit 
per pound-F 

Temperature 
(degrees F) 

British thermal 
unit-inch per hcur-

{ square foct-F 

Temperature 
(degrees F) Centipcise 

15 56.460 35 .389 35 1.043 15 1.328 
20 56.330 40 .391 40 1.035 20 1.263 
25 56.190 45 .394 45 1.027 25 1.202 
30 56.050 50 .396 50 j 1.018 30 1.145 
35 55.910 55 .398 55 1.010 35 ; 1.092 
40 55.770 60 .400 60 1.002 40 i 1.042 
45 55.630 65 .402 65 .993 45 .995 
50 55.490 70 .404 70 .985 50 .952 
55 55.360 75 .406 75 i .977 55 .911 
60 55.220 80 .408 80 i .969 60 .873 
65 55.080 85 .411 85 .960 65 .836 
70 ' 54.940 90 .413 90 .952 70 .802 
75 ! 54.800 95 .415 95 .944 75 .770 
80 54.660 too .417 100 .935 80 : .740 
85 54.520 85 ; .712 
90 54.380 1 

95 54.250 
100 i 

j 
1 

! 

54.110 

j 

j 

i ! 

1 

1 

12.21 12.22 12.23 12.24 
SOLUBILITY IN WATER SATURATED VAPOR PRESSURE SATURATED VAPOR DENSITY IDEAL GAS HEAT CAPACITY 

Temperature j Pounds per 100 Temperature Pounds per square Temperature Pounds per cubic Temperature British thermal unit 
(degrees F) I pounds of water (degrees R inch (degrees R foot (degrees R per pound-F 

1 60 .071 60 .00135 0 .261 
N 70 .101 70 .00188 25 .274 

! S 80 .141 80 .00258 50 .287 
0 90 .194 90 .00349 75 299 
L 100 .263 100 .00464 100 .311 
U 110 .352 110 .00611 125 .323 
B 120 .465 120 .00794 150 .335 
L 130 .609 130 .01021 175 .347 
E 140 .787 140 .01298 200 .358 

150 1.007 150 .01634 225 .370 
160 1.277 160 .02038 250 .381 
170 1.605 170 .02520 275 .392 
180 1.999 180 .03090 300 .403 
190 2.469 190 .03759 325 .414 
200 3.028 200 .04539 350 .424 
210 3.686 210 .05443 375 .435 
220 4.456 220 .06484 400 .445 
230 5.352 230 .07674 425 .455 
240 6.389 240 .09030 450 .465 
250 7.581 250 .10560 475 .475 
260 8.947 260 .12290 500 .485 

525 .494 
550 .504 
575 .513 
600 .522 



12.17 
SATURATED LIQUID DENSITY 

12.18 
LIQUID HEAT CAPACITY 

12.19 
LIQUID THERMAL CONDUCTIVITY 

12.20 
LIQUID VISCOSITY 

Temperature 
(degrees F) 

Pounds per cubic 
foot 

Temperature 
(degrees F) 

British thermal unit 
per pound-F 

Temperature 
(degrees F) 

British thermal 
unit-inch per hour-

square foot-F 

Temperature 
(degrees F) Centipoise 

60 53.970 60 .412 60 .935 60 .678 
65 53.830 70 .418 65 328 65 .654 
70 53.690 80 .424 70 .921 70 .631 
75 53.550 90 .429 75 .914 75 .610 
80 53.410 100 .435 80 .907 80 .590 
85 53.270 110 .440 85 .900 85 .571 
90 53.140 120 .446 90 .892 90 .552 
95 53.000 130 .451 95 .885 95 .535 

100 52.860 140 .457 100 .878 100 .519 
105 52.720 150 .462 105 .503 
110 52.580 160 .468 110 .488 
115 52.440 170 .474 115 .474 
120 52.300 180 .479 120 .460 

190 .485 
200 .490 
210 .496 
220 .501 
230 .507 
240 .512 
250 .518 
260 .524 
270 .529 
280 .535 

12.21 12.22 12.23 12.24 
SOLUBILITY IN WATER SATURATED VAPOR PRESSURE SATURATED VAPOR DENSITY IDEAL GAS HEAT CAPACITY 

Temperature Pounds per 100 Temperature Pounds per square Temperature Pounds per cubic Temperature British thermal unit 
(degrees F) pounds of water (degrees F) inch (degrees F) foot (degrees R per pound-F 

1 60 .096 60 .00183 0 .246 
N 70 .135 70 .00252 25 .259 
8 80 .187 80 .00343 50 .272 
0 90 .255 90 .00459 75 .285 
L 100 .343 100 .00607 100 .297 
U 110 .456 110 .00792 125 .309 
B 120 .599 120 .01022 150 .321 
L 130 .777 130 .01303 175 .333 
E 140 .998 140 .01646 200 .345 

150 1.270 150 .02059 225 .357 
160 1.600 160 .02553 250 .368 
170 1.998 170 .03138 275 .380 
180 2.475 180 .03826 300 .391 
190 3.041 190 .04629 325 .402 
200 3.710 200 .05561 350 .413 
210 4.493 210 .06636 375 .424 
220 5.407 220 .07867 400 .435 
230 6.465 230 .09270 425 .445 
240 7.683 240 .10860 450 .456 
250 9.080 250 .12650 475 .466 
260 10.670 260 .14670 500 .476 

525 .486 
550 .496 
575 .505 
600 .515 



1, 4-Oiri 
Xylol 

WatwykquNj CotoM 

Roots on wstar. RammsUs, itiHsUnq 
Prs«^ point is 56*P. 

vapor is produosd. 

^too otscnvoa rt posaibte. Keeo paoow awcy. 
Can fira oeoanmanL 
Avo«j contact with i«3UKl ano vaoor. 
•soiata ano ramova oiscnaroao matensi. 
Notrty tocai neaitn ana ooiiuoon controt a^anaas. 

=lre 

Exposure 

Water 
Pollution 

FLAMMABLE 
Rashbacfc along vapor trail may occur. 
Vapor may axpioda H ignitad in an andoaad araa. 
Waar san-contamac oraatrMog apparatus. 
Extinqusn with team, ory cnanvcai. or canon cko»Oa. 
Water may oa matfectiva on fira. 
Cool axposaO contatnars mtn water. 

CALL FOn MEDICAL AID. 

imtating to ayaa. noaa and throat 
If Mtalad. wW causa dtrymass. difficult braathing, or 

loss of conscicusnaas. 
Move to trasn air 
It braathina nas stoooao. ova artitioal resprraoon 
If braatmng is ditticun. grve oxygen. 

UQWD 
Irritating to akin artd ayea. 
If swaHowad. win cauaa nauasa, vomiting, kwa of conaciouanaaa. 
Remove comaminatea ciommq ano snoaa. 
Flush attactad areas witn oiantv of water. 
IF IN EVES, hoio avaixtt open artf ttusn wnn pientv of water 
IF SWALLOWED and wctim s CONSCIOUS, nave vtctsm onnk water 

or mrtk. 
DO NOT INDUCE VOMITING. 

HARMFUL TO AQUATIC UFE IN VERY LOW CONCENTRATIONS. 
FouNng to ahoralina. 
May be dangaroui if it 
No^ loctf r^th I artd wiidirta otfioaia. 
Notify oparators of naarpy watar tntakaa. 

1. RESPONSE TO DISCHARGE 
(Saa Ra^tonaa Mattwda Handbook) 

Should bo removod 
Chamical and phyatcai treatment 

1 CHEMICAL DESIGNATIONS 

3.1 CO CompatlbMty Claaa: Aromatic 
Hydrpcarton 

X2 Formula; p^H«{CHs)s 
3J IMO/UN DaatgnaOon; 3.2/1307 
3.4 OOTID No.: 1307 
X5 CAS RooMry Noj 106^-3 

2. LABa 
a.1 
2.2 

*: FlammMila liquid 

4. OBSERVABLE CHARACTERISTICS 

4.1 PhyMcel Sbrte (ae ahlppod): Uqiid 
4.2 Colen Coiorloaa 
4.3 Odon Like benzene; charocterietic aromatic 

5. HEALTH HAZARDS 
• Egulpniant Approved cariataf or a 

plastic giovoa and boots. 
U Symptoms FoNowfng Eipoi : Vapors cause heedsehs and dizziness. Uquidirmales eyes and 

skia H taken kilo lungs, cau 
If k schs, and coma. Can be fatal. 

Kidnoy and kvar fl • can occur. 
8.3 Traatmant Of Expoaura: INHALATION: ramova to fraah Nr. admkiiatar artificial raapkatlon and 

oxygen If raqukod; caH a doctor. INGESTION: do NOT kidueo vomiting: caH a doctor. EYES: 
fluah with water for at least 15 min. SKIN: wipa off. waNt with aoip and watar. 

5.4 ThroahoM IMt Vahw; 100 ppm 
5.5 Short Term MMdatton Umlta: 300 ppm for 30 mkv 
5.8 Toxicity by IngaoUom Grade 3; LD»o « 50 to 500 mg/kg 
8.7 LatoToxiclty: KkkwyMd kvor dwnago. 
8.8 Vapor (Qae) imiant Choroctehetle* Vapors cauao a alight amwting of the oyoa or roapkatory 

aystam H proaant m high conoankatlons. The affect it temporary. 
8.8 Liquid or Solid trrhmit Charactartatlca. Minimum hazard. If spiHad on clothing and allowod to 

8.10 Odor Threshold: 0.05 ppm 
5.11 IDLifValuo: 10,000 pmm 

ing of the akkt 

k RRE HAZARDS 
8.1 
8.2 

It ei*F c.a 
i Umbo In Abt i.i%-«.6% 
tidiWng Agarila. Foam, dry 

chenScN, or cwbon dioidde 
8.4 Rro exMnguloMng Agonto Not to bo 

Uood: Watar may ba maffociivo. 
8.8 

i.4 Batwvlor In Rre: Vapor is hooviar than ak 
and may travel conaidarabia diatanca to a 
iouroa of ignMon wid flash back. 

Tanyaraturo; e70*F 
t Oaaa I. Group D 

8.8 Bumbig Ralac 5.8 mm/min. 
8.10 Adtabobo name Tamparatia 

0 Air to Aiof Ratio; 
Pita not avNiabta 

8.12 Flomo Tomporelure; Deta not available 

7. CHEMICAL REACTIVITY 

7.1 naocdvlty With Woton f4o roocQon 
7.2 RoaetMty wMt Common Malortaio: No 

StMMy During Tranoport Stabia 
7.4 NawbMldng Agents for Adds and 

Not pertinent 
NC Not pertkwr 

7.7 Molar Ratio (Raaetant to 
Product): Data not availatilo 

Raacdvtty Group: 32 

I. WATER POaUTION 

8.1 Aquotle ToiMty: 
22 ppm/96 hr/biuogiti/TL./frMh water 

8.2 Watsrtoert ToxMly: Data not avakabla 
8J Bldogleal Oxygen Donwnd (BOO): 

0 to/b m 5 days 
8.4 Food Cham Conoanbatlon Potandafc 

Data not avNiabIa 

9. SHIPPING INFORMATION 

8^1 
Pum; 08.8%: Tachdoal: 98.0% 

0.2 Storage Tamparalyro: Ambient 
04 mart Atmoapharai No roqukomant 
04 Vanling: Open (flame arraadr) or 

1(L HAZARD ASSESSMENT CODE B • 
A-T4J 

11. HAZARD CLASSIFICATIONS |||| 

11.1 Coda of radsral Ragdabona: 
RwwiMka liquid 

114 MAS ilaiafit Rabng for Bubt Water ^ 

Vapor Irritant i 
Liquid or Solid Irritant 1M 
Polaona 2H 

Watar Pokition • 
Human Toxicrty i W 
Aquatic Toxidty 3 
Aostholic Effect 2 

Raacbvky fl| 
Other Chamieals i • 
Watw.. oS 
SaHRaadion o" 

114 NPPA Hazard CtaaaHteabon: 
Category CtaoaHlcabon 

Health Hazard (Blue) 2 ||| 
FlammabiMy (Red) sH 
RaaellvMy (Yellow) 

I 
U PHYSICAL AND CHEMICAL PROPERTIK 

12.1 Ptiydool Btata at 18*C and 11 

124 Mela outer WdgM 106.10 
124 BoMng Point ot 1 atm: 

280.rF - 1384-0 - 411.5'K 
124 rraoMng Point 

55.0-F - 134*C - 2864*K 
124 Crtboal Tomporaluro: 

64g.4*F - 343.0*0 - OIO^-K 
124 Crtboal Praooure: 

5004 atn - 34.65 paia - 3.510 
MN/m* 

12.7 OpaeblB Qrmrfty: 
0.861 at 20*0 (liquid) 

124 UquW Burfaca Tension: 
284 dynaa/cm . 0.0283 N/m at 20* 

124 Liquid Wstar mtarfacM Tension: 
374 dynaa/cm - 0.037S N/m at 

12.10 Vapor (Qaa) SpacHle Qravlly: 

12.11 Robe of SpocHlc Hooto of Vapor 
1.071 

1Z12 Lotant Hoot of Vaporization: 
150 Btu/tt) - 61 cal/g -
3.4 X 10* J/kg 

1Z13 Hoot of Combuobon:-17.550 Btu/lb I 
—0754.7 cai/g - —400.41 X 10* J 

1414 HaotefDaoompoaMorcNotparttrM 
12.18 Heat of Sobfbon; Not partinant 
12.18 Heat of Pofymarliatlon. Net parfnant| 
1248 Hoot Of Fuolon: 37.83 eal/g 
1240 UmMbig Vduo: Data not avakabla 
1247 fldd Vapor Praaaura: 0.34 pais 

I 
I 
I 
3 
J 
I 
I 

NOTES 1 
I 
I 

JANUARY 1 



ATTACHMENT "C" 

SAFETY PROCEDURES/FIELD OPS 
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2.4J2 Indement Weather - FLD02 

Health and Safety Plan Onffrating Procedures 

Field OperatinP Procedure - FLD02 - Tndemgnt Wgathgr 

Related SPOPSFIDS: 

FLEXIS Heat Stress Prevention and Monitoring 
ELD06 Cold Stress 
FLD25 Working at Elevations 
FID26 Ladders 
FLD27 Scaffolds 

2.4^1 Hazard 

Hot weather (ambient temperatures over 70®F), cold weather (ambient temperature levels 
below 40®F), rain, snow, ice and lighmirig are examples of indement weather that may be 
hazardous or add risk to WESTON work activities- Heat stress and cold stress are covered 
under separate Standard Procedures. 

Fytrgmes of hgat cold humidity, as well as rain, suow and ice, can adversely affect 
monitoring instrument response and reliabili^, respiratory protection performance, and 
diemical protective dothing materials. 

Heat 

Additional examples and protection from heat stress are addressed in WESTON SafeQ^ 
Procedure FLDQS. Hot dry weather increases risk of soil drying, erosion and dust 
dispersion which may present or in<Tfase risk of exposure and environmental impart from 
tpvic harardg Hot weather will increase pressure on dosed containers and the rate of 
volatilization, thereby potentially the risk of exposure to toxic, flammable, or 
explosive atmospheres. 

Rain. Wet Weather, and High Hnmiditv 

Rain atid wet gnndifinp^ incTPase slipping and tripping hayardg, braidng dlstanres of vehides, 
and the potential for slippage or handling difficdties on other devices sudi as augers, driUs, 
etc. Rain fills hnlfj^, obscures trip and fall hazards, and increases risk of electrical shock 
vdien working with electrical equqimenL Rain changes soil conditions in trendiing and 
excavating activities with the potential to form quicksand, weaken walls, and increase the 
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risk of cave-in. Vehicles become stuck in mud and tools and personnel can sl^ on wet 
surfaces. 

Rain and wet conditioiis additionally decrease visibility (espet^y when wearing respiratoiy 
protection) and limit the effectiveness of certain direct-reading mstruments e.g, PIDs. 

Cold. Snow, and Ice 

In addition to cold stress, which is covered in WESTON SafeQ' Procedure FLD06, cold 
weather affects vehide operation by window frosting and increased difficulty in 
gtarttng and braking. Ice and snow can accunmlate on windows and obscures visioiL 

Cold, wet weather cab cause idng of roadways, driveways, parking areas, general work 
places, ladders, stairs, and platforms. Ice is not always as obvious to see as is snow or rain 
and requires spedal attention especially as relates to driving speed and walking. 

Snow and ice increases the risk of slipping when walking, climbing steps and ladders, 
working at elevation and of affrjif:i<»nts when driving vehides or operating heavy equipment. 
Heavy snow and ice storms may cause electric lines to sag or break, and use of electric 
equipment in snow increases the risk of electric shock. Snow can hide pot holes and nmd, 
whi^ can result in vehides getting smck or persons falling when stepping into hidden holes. 
Snow also may cover water, drums or containersr and sharp metal or sticks that can cause 
falls or puncttnes. 

Persoimel performing activities whidi require working over ice should be aware of minimal 
ice thickness safety guidelines as follows: 

4 inch minimum- Activities such as walking or skating. 
6 inch minimum- Activides such as snowmobiling or the use of equipment with the 

same weight and cross-secdonal area as a snowmobile. 

Personnel should always be aware that these measmements are imder ideal conditions and 
that ice conditions on rivers, ponds or lakes with active currents, snow cover, and other 
enviromnental faaors inqtact the safety of working on ice. Qear ice ^icali^ is the 
strongest vdiile ice which ^jpean doudy or hon^combed is not as structural^ sound. 
Measurements made by dril^ or cutting through the ice should be made every few feet 
to verify safe conditions. Under no circumstances should WESTON personnel operzte 
motor vehides such as cars or trucks on ice. 

Provisions for rescue, e.g., ladders or long poles and effective coimnunications must be 
available. 
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Walkways, staiis, ladders, elevated workplaces, and scaffold platfonns must be kept free of 
mud, ice, and snow. 

Vehicles used in rain or cold weather nnist have windshield wipers and defrosters with 
windows kept dear of obstructioiL 

Employees must be protected from airborne contaminants using engineering controls such 
as wetting dry soil to prevent panide dispersioa and providing local ventilation to reduce 
volatile air contaminants to safy levels, or if engineering controls are infeasible, using 
prescribed PPE. 

Required conformance with trafSc laws, induding maintaining speed within limits safe for 
weather conditions, and wearing seat belts at all times. 

Using a walking stick or probe to test footing ahead of persons walking where there is 
standing water, snow, or ice to protect the walker against stepping into pot holes or onto 
puncture hazards, buried containers, or other potential structurally unsound surfaces. 

Prior to using vehides or equipment in ofif-road work, walking the work area or intended 
travel way when puddles or snow may obscure pot holes, puncture hazards or buried 
containers, or other potential structurally imsound surfaces. 

Arrange to have winches, come-alongs or other mechanical assistance available when 
vehides are used in areas where there is increased risk of getting stuck. Cable or rope and 
mechanical equipment used for pulling stuck vefiides must be designed for the purpose, of 
sufSdent capadty for the load, and be inspected regularly and before use to ensure safeQr. 
Manually pushing stuck velddes is to be avoided. 

Monitoring wind shifts and velod^ where change may result in dispersion of airborne 
contaminants into work area. 

Prior to working in areas or beginning projects during times wdien there is an increased 
likelihood of lighming or that inaease the potential for lightning striking personnel, steps 
must be taken to predict the occurrence of lightning strikes, induding: 

a) Checking with dient management to determine if there is any panem or noted 
conditions that predict lightning or if there are structures that are prone to lightning 
strikes. Arrange for dient notification when there is increased potential for lightning 
activities. Ensure that clients indude WESTON workers in lightning contingency 
plans. 

b) Monitoring weather reports. 

c) Noting weather changes and conditions that produce lightning 

2.4-9 



2.4.10 Mannal Lifting and Handling of HCTW OM^S - FLPIP 

Health and Safety Plan Onerating Procedures 

Field Operating Procedure - FLD10 - Manual T.fftinF gn<j Handling pf Hg?w Ot>]ecK 

2.4.10.1 Hazard 

Twiprnpfr HfriTig n*-n rcsult in cuts, pinchcs, cTusbing and serious back, abdomen, arm and 
leg muscle, and joint injury. 

Even "light" objects, lifted improperly, can contribute to injury causing cuts and muscle 
injuries. 

Cuts. Pinching, and Crushing 

Splinters, slivers, and sharp edges on objects to be lifted can result in cuts. Heavy objects 
ran pinch or crush fingers, toes, arms, and legs between the object and nearby objects, Le., 
walls, tahlffg, counters, railings, and obstructions. Insects or other biological hazards on or 
under objects to be lifted can result in bites or scratches. Contamination of objects can lead 
to chemical or radioactive materials exposure. 

Mvsgle Jpim Injprigg 

Muscle and joint injuries occur vrixen objects to be lifted are too heavy or awkward, in 
restricted access areas, or are lifted improperly. 

T ifring faslcj^ which are awkward and repetitive, involving even light objects can lead to 
nerve and joint damage. 

2.4.10.2 Recognition and Hazard Assessment 

The need for mannal lifting must be identified as a ; hysical hazard when project tasks 
specifically require mgnual hanHKng or use of heavy equipment, and the following safe 
lifting tec^ques, must be instituted: 

• Plan ax^ lifting task, noting: 

Cnntari harardc - Check each object before lifting for presence of 
splinters, slivers, sharp edges or parts, cracks and loose joints, signs of 
biologic^ hazards, and chemical or radioactive material contamination. 

Weight of object - Unless involved in weight training, recommended 
safe lifting weights for an average man or woman are 50 and 35 
pounds respectively. 
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Size and shape of obiect - Large and oddly shaped objects are more 
difficult to lift, even within safe weight limits, due to unbalanced center 
of gravity. 

Area in which lifting is to be done - Check for pinch points such as 
other objects dose and t^t there is room for safe lifting. 

Conditions under which lifting is to be accomplished - Check for wet 
or slippery surfaces. Also consider level of protection to be used and 
that Level B or A protection may add up to 40 lb to be lifted as well 
as restricting range of motion and adding to area restriction by 
increasing bulk. 

Route to be traveled if lifting involves carrvine - Check walking and 
working sur&ces for slip and trip hazards, note ramps, changes on level 
of elevation, and ladders or stairways that need to be negotiated. 

2.4.10J Prevention and Protection Programs 

• Identify the potential for contact hazards on objects to be lifted before lifting. 
Check eadi object before lifting, remove any noted hazards as feasible, wear 
gloves (at a Tninimnm cotton), leather or kevlar, chemical resistant, etc., 
depending on the nature of the hazard Also wear safety boots, coveralls and 
dremlcal protection as appropriate. 

• Avoid contact with cracks or loose joints or cover if hands or body can come 
into contact to reduce hazards of pinching. 

• Workers must know their lifting limitations, plan lifting, keep themselves 
reasonably in shape and get help if uncertain that they can lift safely, and. 
Managers must plan and allow for safe lifting. Safe lilting takes time. 

• Lifting an object from the floor 

Determine that object is within safe weight limit 

Check for contaa hazards. 

Check floor for slip hazards. 

Check that there is ample space between the object to be lifted and 
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other objects to avoid pinching or crushing. 

Check that there is ample room to squat, lift, turn or maneuver 
without twisting the back or other muscles or joints. 

Walk the intended route of travel to identify, and remove slip and fall 
hazards, if possible. 

Identify changes in elevation, steps, ramps, stairs and ladders which 
must negotiated. 

• To lift objects which are square or rectangular in sh^e or form: 

Place one foot slightly in front of the other. 

Squat as close to the objea as possible. 

Grasp one of the top comers away from the body and the opposite 
bottom comer closest to the body. 

Hit the object slightly away from the body, tilt forward at the hips, 
keep the back straight and tuck in the chin. 

Test to be sure the object is loose from floor and will lift without 
snagging. 

Straighten the legs, keeping the back bone strai^t, pull the object into 
the body and stand up slowly and evenly without jerking or twisting. 

If turning or change of direction is required, turn with feet without 
twisting the torso and step in the direction to travel 

• To set an object down, reverse the sequence, being sure not to trap the 
bottom hand between the object & the surface on which the object is set 

This system, at first feels and seems awkward. Workers must be trained and have the 
opportunity to use the tystem with lighter objects before performing heavy lifting. For other 
shaped objects, the only modi&catiDn needed should be hand hold position. When two or 
more persons are lifting, have a plan and a set of signals so lifting occurs simultaneously. 

Do not carry objects in a manner which obstmrt vision in line of travel and of feet and 
footing. 

Cany objects so one hand is free for travel on stairs or there is imobstructed view of footing 
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and two hands are free for travel on ladders. 

2.4.10.4 Manual Handling of Heavy Objects 

Hazard 

Manual maneuvering or hanrilTtig of heavy objects without actually lifting is often required 
on hazardous materials, RCRA facilities, and construction sites. This often involves moving 
drums or other containers. Manual hanriling of heavy objects, even when not actually lifting, 
can pose all of the hazards of lifting including, cuts, pinches, bruises, crushing, muscle and 
joint strain, and hazardous material and biological hazard contact. 

Recopnition and Risk Assessment 

The need for Tnamial handling of heavy objects must be addressed in the planning stages 
of a project HASP. Drums and other containers which must be maneuvered, for access to 
information or campling locations, that are inaccessible to mechanical handling equipment, 
require marmal handling and special precautions. When handling of heavy objects does not 
actually involve lifting, workers can handle heavier objects, even those weighing several 
hundred poimds, safely if proper techniques are used. In mai^r instances, the procedures 
involve balancing and taking advantage of the shape of the object 

Prevention and Protection Programs 

Prior to performing manual handling, it must be determined that it can be done safely and 
that mechanical assistance is infeasible. 

Mechanical equipment or assistance such as dollies, carts, come-alongs or rollers are to be 
used whenever possible. Mechanical assistance must be of proper size, have wheels sized 
for the terrain, and be designed to prevent pinching or undue stress on wrists. Objects to 
be moved must be secured to prevent falling and properly balanced to prevent tipping. 

The minimum protection for manual handling is heavy cotton or leather gloves, safety boots, 
and coveralls. Metatarsal guards, chemical protective dothing, and metal mesh or kevlar 
gloves must be used as risk of heavy items falling, hazardous materials contact and sharp 
edges, splinters or slivers increases. 

Workers must be aware of their handling capadties and work within their capadties. 

Objects to be manually handled must be checked prior to beginning movement for contact 
hazards and ensure handling will not tr^ hands, arms, legs, or feet between the objert and 
other objects, walls, or railings. 
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Properly trained personnel may roll round or (yiindrical objects if rolling will not damage 
the structural integrity. Rolling must be controlled Ity chutes, tag-hnes, or other means of 
limftiTig acceleration- Workers must not be positioned down hill from rolled objects. Use 
of the legs for pushing and tag-line control of rolled objects must be stressed 

Only properly trained, persoimel may move cylindrical objects which must remain upright 
by hand. Cylindrical objects, such as drums that must remain upright, are handled manually 
Ity slightly tilting the object using the legs for control and balancing the object on the bottom 
edge. The handler then walks beside the object, with the object tilted toward the bo(fy> 
positioning the hands on the top edge away from the body and moving so they do not cross, 
thus, Tnaintaining the balance and a stea^ controlled forward motion. Motion must be 
controlled so that stopping walking and moving the hands will stop forward motion. 

Prior to moving cylindrical objects in this way, the route of travel must be walked to identify 
any changes of elevation, pot holes, or other obstructions that could cause the object to 
snag, tip, or get out of control 

Flat, square, or rectangular objects are most easily handled using make-shift rollers or skids 
to bre^ the friction with the resting surface and pushing, using the legs. 
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2.4.11 Rongfa Terrain - FLDll 

Heglth gmd Safgty PI?" Operating Prgggdurgs 

Fielj Qpcrgting Prp<?e<jyrg - FIJ)?! - R^ygfa Tgrrgin 

Rgl^tgd SPQPSFLPs: 

FLD02 Inclement Weather 
FLD15 Remote Areas 

2.4.1L1 Hazard 

Physical hazards associated with rough terrain include vehicle accidents, falling, slipping and 
tripping. Driving vehicles on uneven surfaces creates a possibility of the vehicle rolling, 
getting stuck in mud or ditches, or of an accident due to flat tires or striking obstacles, and 
vehicles. Falling is a potential hazard when working near mountain cli& or steep inclines. 
Steep surfaces covered with heavy vegetation and tmder growth create a tripping hazard. 
Heavy or downed vegetation can hide holes or breaks in the terrain which increase risk of 
falls or vehicle accidents. Contaa with animals, poisonous plants or insects may be 
increased due to vegetation or uneven terrain. 

2.4.11.2 Recognition and Risk Assessment-

Rough terrain complicates work activities and adds or inaeases risk. In the planning stages 
of a project, rough terrain must be considered as a physical hazard. Risk assessment is 
usually accon^lished from site history information (Le. site topography) and onsite the 
Site Health and Safety Coordinator (SHSC). 

2.4.1U Hazard Prevention and Protection Programs 

Hazard prevention can be achieved 1^ ensuring all maintenance is performed on vehides 
before going to the field. In order to TniTiiTT!tTg> acddmts, a site surveillance on foot mi^t 
be required to choose dear driving paths. Hie site crew should be alert and observe terrain 
while walking to mfnimirr sli^ and falls. Boots that are ankle high or higher provide 
additional support and stabili^ and should be worn. Seadielts should be worn at all times. 
Fall protection is required viien there is a potential for falls. 

Personnel should maintain a high level of physical conditioning due to increased body 
stress/exertioiL Personnd should be aware of potential hazards and ensure 
proper/adequate first aid supplies and knowledge of the nearest medical assistance. 
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2.4.12 Hnnsgkeening - FLD12 

Health and Safety Plan Operating Procedures 

Field Operating Procedure - FLD12 - Housekeeping 

Related SPOPSFIJ>S: 

FLD29 Material Handling 
FLD33 Demolition 
FLD39 niiiTniTiatinn 

2.4.12.1 Hazard 

Hazards associated with poor housekeeping include; slips, trips, falls, punctures, cuts, and 
fires, 

2.4.12JS Recognition and Risk Assessment 

Good housekeeping is an important element of accident preventioiL Good housekeeping 
should be planned at the beginning of the job and carefully supervised and followed to the 
final clean-up. 

In the planning stages of a project and safety plan, housekeqnng requirements must be 
addressed. R^k assessment can be accoizq}iyied in the development stages of a project 
by listing in the HASP, good housekeeping requirements and the hazards associated with 
poor housekeeping (Le., slips, trips and falls), lie true determination of risk must often be 
made on-site tty the Site He^th and Safety Coordinator (SHSC). It is important that the 
SHSC be alert to poor housekeeping practices and assist in maintaining order when large 
quantities of equipment or materials are stored onsite. 

2.4.12.3 Prevention and Protection Programs 

Poor housekeeping can be prevented by establishing 3 steps: 

1) Plan ahead. A materials storage area wfaidi has been planned is more orderfy than 
one which has developed hapharard^. 

2) Assign responsibilities. If the size of the job and working force merit, a person 
should be specifically detailed to dean-up. Idealty, each individual should pick up 
after themselves and keep the site neat 
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3) Tftipi^TnoTit the program. Housekeeping must be pan of the daily routine, with 
dean-up being a continuous procedure. 

Poor housekeeping acddents can be prevented by adhering to the following: 

T jineh areas should be kept dear of empty bottles, containers, and pa^rs. Trash disposal 
cans should be provided. An effective means of preventing litter is the provision of suitable 
receptades for hazardous waste as well as nonhazardous wastes. 

Accumulation of flammable and combustible liquids on floors, walls, etc., is prohibited. All 
gpilk of flflTTiTnahlft and combustible liquids must be deaned up immediately. Combustible 
waste, such as soiled rags, psq>er, etc, are to be stored in a safe place such as a covered 
metal container and disposed of regularly. 

WESTON Project Managers and WESTON Subcontractors should provide sufBdent 
personnel and equipment to insure compliance with all housekeeping requirements. 

Work will not be allowed in those areas that do not comply with the requirements of this 
section. 

The SHSC and WESTON Subcontractors will inspect the work area daily for adequate 
hotisekeeping and record tmsatis&ctoiy Sndin^on the daify inspection report. 

If applicable, ±e decontamination line will be keep neat and ffee of debris. 

Adequate lighting should be provided in or around all work areas, passageways, stairs, 
ladders, and other areas used by personnel 

All stairways, passageways, gangways, and accessways shall be kept free of materials, 
supplies, and obstructions at all times. 

Loose or light material should not be stored or left on roofs or floors that are not dosed 
in, imless it is safely secured. 

Tools, materials, extension cords, hoses, or debris are to be used, disposed of or stored so 
as not to cause a trying or other hazard. 

Tools, materials, and equ^ment subject to displacement or falling should be adequate^ 
secured. 

Emp^ bags having contained lime, cement, and other dust-produdng material should be 
removed periodically as spedffed the designated authori^. 
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Protruding in scrap boards, planks, and timbers should be removed, hammered in, or 
bent over with the wood unless placed in containers or trucks for removaL 

Walkways, runways, and sidewalks should be kept clear of excavated material or other 
obstructions anri no sidewalls should be undermined unless shored to carry a minimum live 
load of one hundred and twenty-five (125) poimds per square foot. 

Containers should be provided for storing or carrying rivets, bolts and drift pins, and secured 
against accidental displacement when alofL 

When rivet heads are knocked ofE^ or backed out, they should be kept from falling. 

Form and scrap lumber and debris should be cleared fiom work areas, passageways, and 
stairs in and around building storage yards and other structures. 

All storage and construction sites should be kept free from the accumulation of combustible 
materials. All materials should be maintained in neat stockpiles for ease of access. Keep 
aisles and walkways clear of loose materials and tools. 

Weeds and grass should be kept dowiL A standard procedure should be established for 
cleanup of the area as specified the SHSC 

Rubbish, brush, long grass, or other combustible material must be kept from areas where 
flammable and combustible liquids are stored, handled, or processed. 
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2.4.14 Site Secnritv . FLD14 

Health and Safety Plan Operating Procedures 

Field Operating Procedure - FLP14 - Site Security 

Related SPOPSFLDS: 

FLD15 Remote Areas 
FLD39 Dlumination 

2.4.14.1 Hazard 

When WESTON'S responsibilities include site control, one area which is included is security, 
Le., maintaining control of access to the site. Contingency plans are required to deal wi± 
unauthorized entry. Inquisitive and/or hostile persons may interfere with the 
monitoring/saxnpUng effort, jeopardizing the safety of themselves as well as the safety of the 
field team. 

2.4.14.2 Recognition and Risk Assessment 

In the planning stages of a project and safety plan, the potential for security problems must 
be considered as pitysical hazards in the site spediSc Health and Safety Plan (HASP). Risk 
assessment can be accon^lished in the development stages of a project by listing in the 
HASP, the most likely security problems which may be encountered. Ihe true 
determination of risk must often be made onsite by the Site Health and Safety Coordinator 
(SHSQ. It is inq)ortant that the SHSC be alert to these hazards, does not take them simply 
as a matter of fkct, and has time to notice them. 

Entry to a site by unau±orized persons presents risks to the person(s) entering and to 
WESTON personnel who may have to interaa with the individual(s). In many cases the 
unauthoriz^ entry is accidental or unintentional, however, contingency plans must also 
include procedures for instances when unauthorized entry is deliberate or for purposes 
which could pose a threat to site persoimel. 

During the assessment of risk for each site, security problems must be identified. The 
contingency plan should identify ways to prevent and respond. 

Security problems may arise from the site neighborhood due to: 

• Socio-economic factors 
• Client/neighbor 
• Client/labor relations 
• Poor lighting 
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• Remoteness and size of site 
• Value of equipment and materials, etc 
• Sampling equipment tampering 

2.4.143 Prevention and Protection Program 

Prevention programs are an integral portion of a Security Contingency Plan. An effective 
preventative measure is to inform all interested parties of the site activities. An attempt 
should be to notify state and local police, the fixe department, and any local/state 
governmental officials of the projects puipose and scope. This will allow those authorities 
to answer questions posed to them by local residents and the media by preparing statements 
on the projects purpose or hy informing the public where to call for further information. 
This will alleviate the problem of work stoppage due to field personnel answering questions. 

One must ensure that the client understands and approves of any information released. In 
most cases the liaison should be between the client and outside persons. 

The Security Contingency Plan must: 

• Identify the person responsible for inqjlementing the Contingenity Plaru 
• State as the first priority the safety of WESTON personnel 
• Be designed to minimize the diance of confirontation and to obtain security 

assistance as quiddy as possible. 
• Assign the enforcement of Security functions to properly trained and authorized or 

bonded agencies. 
• Establish a communication procedure for obtaining assistance. 
• Be communicated to site persoimeL 

Security Problem Prevention measures include: 

Community relations programs, 
Visible security precautions (Le., fences, "keep out" signs) 
Carefully defined rules/requirements for authorizing site access, 
Qearfy delineated access points and barriers around work areas. 
Vigilance by all site personnel 
Adequate lighting. 
Working in pairs or teams in sensitive areas. 
Locking and storing equipment securely. 
Using discretion in discussions and conversations when ofi-site. 
Working to avoid confrontation. 

In short, security prevention involves not advertising or inviting intrusion. The telephone 
number and instructions for obtaining security assistance must be clearly posted on-site. 
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Personnel onsite must always have access to communications. These commimications my 
be to additional onsite peisonnel, in certain situations communications by team members 
to outside response agencies may be necessary. 
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2.4.18 OPERATION AND USE OF B0ATS.FLD18 

Health and Safety Plan Operating Procedures 

Field Operating Procedure - FIJ)18 - Operation and Use of Boats 

INTERIM RELEASE APPROVAL PENDING 

Related SPOPSFLDS: 

FLD02 Inclement Weather 
FLD05 Heat Stress Prevention and Monitoring 
FLD06 Cold Stress 
FLD07 Wet Feet 
FLDIO Manual lifting of Heavy Objects 
FLD15 Remote Areas 
FLD19 Working Over or Near Water 
FLD32 Fire Extinguisher Required and Requirements 

2.4.18.1 Hazards 

The hazards associated with the operation and use of boats include drowning, heat stress, 
cold stress, hypothermia, injuries from falling. The potential for back injuries due to 
improper lifting techniques also exists when working in boats. 

Carelessness, horseplay, or other unsafe acts could cause injury to personnel 
when operating or using boats. 

There are also hazards associated with untrained persoimel operating boating equipment 

Lack of personal protective equipment or misuse of personal protective equipment could 
also result in injury or death. 

2.4.182 General 

Weston owned and/or operated vessels may only be maimed and/or used by Weston 
personnel unless the operator of the vessel holds a current USCG Captains license and 
rating for the type of vessel being operated. 

All occupants operating or using boats must wear a personal flotation device (PFD). 

Craft used for transportation, safety boats or as work boats must be maintained in safe 
condition. 

All craft, regardless of size, should be operated according to the applicable navigational 
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rules and regulations, and should be lighted in accordance therewith. 

Running lights and deck lights, if required, should be checked daily. 

All craft such as skiffc, jon boats, inflatable boats, row boats and power boats, used as 
safety boats, work boats or as personnel carriers, should have plainly marked in a clearly 
visible location the TnayimiiTn number of persons that can be safety carried, and this 
number should never be exceeded. 

Power boats - only persoimel of proven e;q)erieuce in handling of power boats, who are 
familiar with rules of the road, should be assigned to operate power boats. 

All boats should be eqmpped with life vests, preservers, boat hooks, line, lights, and oars for 
emergency use. 

When a gasoline engine powered boat is not being operated, the fuel supply line should be 
disconnected or the fuel supply valve should be closed. 

Smoking is prohibited during fueling operations. 

2.4.18 J Introduction, Recognition and Risk Assessment 

Boats are used ft-equently in Weston field activities to gather environmental ioformation and 
samples. The use of boats without adequate preparation and training can, however, lead 
to accidents and injuries. 

Whether you are a passenger or whether you are in charge of a boat used for environmental 
monitoring, you have responsibilities for safety. You need some basic information about 
boat safety eqitipment and preparation and about routine boating procedures and emergency 
procedures. Even if you do not plan to pilot a boat, an accident may unexpectedly put you 
in command. 

A Coast Guard study of boating accidents shows that the main cause of fatalities was boats 
capsizing due to someone standing up in the boat, improper loading of the boat, or 
ignoring weather warnings. Most boating fatalities resulted from, boats capsizing. The 
second and third largest number of fatalities resulted from falls overboard and vessels 
sinking. Collisions were the second most frequent cause. 

Every person operating a boat is legally responsible for equipping and operating the boat 
in compliance with Federal and State regulations and for any damage that may be caused 
by operation of the boat The person in command of a boat is presumed to know the 
requirements for operation and navigation of the boat, the regulations that apply locally 
and the mandatory rules of the road. 

The rules of the road are the codes governing the lights to be carried by boats, the signals 
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to be made and the action of one boat with respect to another when the risk of collision 
exists. 

International Rules of the Road for preventing collision at sea were first formalized in 1889 
for navigation in international waters. The United States has adopted similar rules that 
must be followed in all United States waters. (The U.S. is consolidating the separate rules 
that have existed for the Great Lakes, the Mississippi River and its tributaries, and the 
intracoastal waterway and other inland waters.) 

This field operating procedure is intended as an overview of boating operation and safety, 
and it is much too brief to prepare you adequately to operate a boat If you are going to 
operate a boat, for Weston or for your own pleasure, we recommend you take one of the 
courses offered by the Coast Guard Auxiliary on Boating Skills and Seamanship. Topics 
covered can include sailing, marine engines, navigation, ropes and knots, locks and dams, 
and safe boat handling and operatiort 

Much of the information in this field operating procedure has been drawn from publications 
of the U.S. Coast Guard Auxiliary and the U.S. Coast Guard. Many other references are 
available, such as "Chapman Piloting - Seamanship & Small Boat Handling" by Elbert S. 
Maloney. Please refer to these sources as well for further information. 

Three major areas of boating safety will be discussed in this field operating procedure: 
1.) The selection and preparation of the vessel and its equipment 
2.) The preparation of information and other items needed for the field trip. 
3.) The operation of the vessel under routine and emergency conditions. 

2.4.18.4 Selection and Preparation of the Vessel 

This section describes requirements for the selection and preparation of a vessel for 
compliance with Weston operating procedures, boating safety regulations, and 
recommendations for achieving more than the minimnTn protection required. 

Only boats which are considered to be stable should be used for environmental monitoring 
and sampling projects. Canoes and kayaks, due to their tipable nature, are not considered 
to be stable and should not be used unless specific approval is obtained from Corporate 
Health and Safety. 

One convenient way to see if a boat is in compliance with the minimnTn safety requirements 
is to request a complimentary inspection from the local Coast Guard Auxiliary. A member 
of the Coast Guard Auxiliary wall examine the boat for compliance with the Federal 
regulations and additional recommendations which the Auxiliary considers desirable for 
safety. If the boat passes the inspection, a current Cotmesy Examination decal will be 
placed on the boat. If the boat does not pass, a confidential report of deficiencies wiU be 
given to the boat owner. 
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Private boats are required to be numbered, usually with a number assigned by the State and 
occasionally by the U.S. Coast Guard. 

Weight Carrriny Capability 

One of the most important safety requirements is limiting the weight of the total load on 
a boat to the rated capacity of the boat Most boats built since 1972 have been required 
to display their load capacity on a plate mounted in the boat 

In the combination capacity plate and certificate of compliance for an outboard motorboat 
the first entiy lists the manu&cturefs rating of the mayimnm horsepower engine that is safe 
to use on the boat The second entry lists the maximum number and weight of persons that 
can be carried and the third entry lists the maximum weight that can safely be carried by 
the boat (including persons, motor and gear). Some boats may have two plates: a 
certificate of compliance and a separate capacity plate. 

In order to avoid exceeding the load carrying capacity of a boat, it is necessary to know the 
number and total weight of all passengers and the weight of all the equipment and gear 
planned to be taken on board, including fuel, food and envirorunental sampling apparatus. 
To this total weight must also be added the estimated weight of the water or other samples 
you plan to collect and bring on board. 

The recommended maximum weight shown on the capacity plate may be more than can be 
carried safely under some weather condition and for some activities. For example, if rough 
water is e}q}ected, less weight should be carried so that the boat rides higher in the water 
and is less likely to be swamped by waves. It the plaimed sampling requires persormel to 
stand or lean over the side, the total weight carried should be adjusted to lessen the 
possibility that the boat may capsize. 

Eqnipmenf Ne^ed pr Reqpirgd 

Equipment needed or required on all motorboats includes a fire extinguisher, a signaling 
device, means of preventing accumulation of flammable fuel vtq)ors, flotation devices for 
personnel using the boat, visual distress signals, and lights if the vessel will be operated at 
any time before sunrise or after simset 

Fire Extingaisher 

Every motorboat needs to have a fire extinguisher suitable for putting out a fire in burning 
liquids or electrical equipment Fire extinguishers must show approval by Underwriters' 
Laboratories, Inc. or another testing laboratory. For boats less than twenty-six feet in length 
the required extinguisher has to have a rating of B-1. This can be provided effectively by 
a 2M!-poimd dry chemical extinguisher (with a lAilOB rating) or by a 2%-pound Halon 
extinguisher (with a 5B rating). 
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Small extinguishers usually have very limited fire fighting capability, and they may be 
inadequate for a fire mvolving liquid fuel. We recommend that new or replacement fire 
extinguishers be the dry chemici or Halon type with the largest capacity that will fit 
conveniently in the boat (A 6-pound dry chemical fire extinguisher is on the market with 
a rating of 2A; 40B.) 

If the Weston has responsibility for a fueling location, we recommend that a special 
extinguisher be installed there that is effective on spill fires, one that contains an aqueous-
film-forming foam. 

Signaling Devices for Navigation 

Audible signals are required for communicating when meeting, crossing or passing other 
boats, and for signaling location in a fog or other weather conditions which obscure normal 
visibility. Signals are required by motorboats regardless of the length of the boat. However, 
the specific requirements for carrying a whistle, hom or bell are based on the length of 
boat 

Boats from 16 to 26 feet in length are required to carry a whistle or hom that can be heard 
for at least one mile. The device can be operated by mouth, hand or power. Longer boats 
have the same requirements except that the whistle or hom must be operated by power. 

Preventing Accumulation of Fuel Vapors 

Powered ventilation is needed for motorboats with enclosed spaces in which flammable fuel 
vapors may accumulate, such as engine and fuel tank compartments, in order to prevent 
explosion and fire. Special ventilation is not required in open boats in which flammable 
vapors are not likely to accumulate. (If gasoline is spilled in any boat, there will be an 
accumulation of flammable vapors in the boat until the vapors are removed by exhaust 
blowers or the wind.) 

Personal Flotation Devices 

All boats less than sixteen feet in length are required, by law, to cany at least one personal 
flotation device for each person aboard. Boats of greater length are required to cany at 
least one wearable personal flotation device for each person aboard plus one throwable 
flotation device. 

There are five types of personal flotation devices that are approved by the Coast Guard. 
Four of the types are acceptable for recreational boats and readily available. Types I, II, HI, 
and IV. A Type V work-jacket is not approved for recreational boats. 

Of the four wearable types of approved flotation devices, only two types are designed to 
prevent the drowning of an unconscious person. Types I and n. 
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A Type I device is the familiaT collar-type life jacket It provides more than 20 poimds of 
buoyancy and is designed to deep the wearer ^oat for extended periods of time in rough 
water. A Type I device is recommended for maximum protection. Type I devices are 
required on commercial vessels and on licensed passenger-carrying vessels. (Reflective tape 
is required on Type I devices on passenger-carrying vessels.) 

A Type n device is more wearable than a Type I device, but it has less buoyancy (15.5 
pounds) and is less able to turn an unconscious person face upwards. 

A Type lU personal flotation device is designed to keep a conscious person in a vertical or 
slighdy backward position, but QQI to turn an imconscious person over from a face 
downvi^d position (even though it does have some turning ability). Buoyancy provided is 
15.5 pounds miniTmini 

A Type IV personal flotation device is not designed to be worn but to be thrown to a 
conscious person in the water. Buoyancy provided is 163 poimds. One type IV device is 
required for each boat sixteen feet and over in length. Type IV devices are permitted as 
the miniTniiTn required in canoes, kayaks, and other vessels less than sixteen feet in length. 

A Type V personal flotation device is a wearable work jacket designed to deep a conscious 
person in a vertical or slightly backward position, but it is SQi designed to turn an 
unconscious person over from a face downward position. Buoyancy provided is 27 pounds 
minimum. (Type V devices are not approved for use in recreational boats, and they usually 
cannot be purchased in stores that sell only recreational boats and equipment.) 

If you are going out on a boat for Weston, a type I or n Personal Flotation Device must 
be used. For cold weather operations, recommended devices are float coats or e}q>osure 
suits, both Coast Guard approved, or wet suits. 

Visual Distress Signals 

Visual distress signals are needed for any boating activity where you may need to signal for 
emergency help. If you are close to ano Aer boat, you can wave your outstretched arms up 
and down to signal distress. However, as you get farther from shore or other boats, you 
need some other way to signal your need for help. By carrying approved visual distress 
signals, boaters can assure that th^ have a noticeable and effective way of attracting 
attention to secure pron^t assistance in case of an emergency. 

Since January 1981, visual distress signals have been required for all recreational boats 
except manually-propelled boats, boats less than 16 feet in length, open sailboats less than 
26 feet in leng^ boats on Western rivers and boats participating in organized events such 
as races and regattas. 

When a search is underway the time it takes to locate a boat in difficulty or a person in the 
water can be reduced by &e use of visual distress signals. 
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There are two types of signaling devices; non-pyrotechnic and pyrotechnic. Each device is 
approved for day use, for night use or for both day and night. Visual distress signaling 
devices must carry the manufacturer's certification that they meet Coast Guard 
requirements. 

Non-pvrotechnic devices include: 

An orange distress flag, 3 feet square with a black square and a black ball. This is accepted 
as a day signal only. 

An electric distress light which must automatically flash the international SOS distress signal 
(three short flashes, three long flashes, and three short) four to six times each minute. (An 
ordinary flashlight is not acceptable since it must be flashed manually and does not normally 
produce enough candle power.) This is accepted as a night signal only. 

One flag and one electric distress light will meet the requirements for visual distress signals. 
These are best for small boats because there is less chance for fire and explosion than with 
pyrotechnic devices. 

Pvrotechnic devices that meet the requirements include: 

Hand-held orange smoke distress signals (Day use only) 

Floating orange smoke distress signals lasting 5 or 15 min. (Day use) 

Hand-held red flare distress signals (Day or night use) 

The minimum number of pyrotechnic devices required (because they are single-use devices, 
with limited burning time) is three for day use and three for night use, or three which can 
be used effectively either day or night 

There are pistol-projected parachute red flare distress signals which require suitable 
approved launching devices. These signals can be used in the day or at night Also 
approved for day or night use are self-contained rocket propelled parachute red flares and 
red aerial pyrotechnic flare signals which may need approved, suitable launching devices. 

Visual distress signals are an important part of a boat's safely and survival gear. They 
should be in good condition and easily accessible. F^rotechnic devices must be stored to 
protect them from water, puncturing and access by children. They must also be handled 
very carefully so that you do not set fire to the boat. 

Pyrotechnic devices that have passed their e3q)iration date (42 months from the date of 
manufacture) need to be replaced. Check the expiration date on your pyrotechnic devices 
if you have tiiem. 
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(Later we will discuss when and how to use visual distress signals, and yom obligations if 
you see them used by another boater.) 

Identification Lights 

Every boat is required to be equipped with certain lights if it is on the water at any time 
after sunset and before sunrise. The purpose of these lights is to identify the boat's location 
so that collision can be avoided. 

Vessels underway after sunset and before sunrise are required to display at least three lights: 
a green light and a red light each visible for one mile, and a white light visible for two 
miles. (Details of location and visibility distance may vary depending on the area in which 
the boat will be operating.) 

The green light must be visible only from directly ahead of a boat and on the right or 
starboard side of the boat through an arc of 112V^ degrees, or only as far back as an angle 
of 22V^ degrees to the rear of a right angle from the centerline of your boat 

In the corresponding sector on the left side of a vessel, fi-om dead ahead to 2 points abaft 
the port beam, the vessel must display a red light 

Each vessel must also display a white light that can be seen from all directions. Two white 
lights are required for vessels operating in international waters, and two lights may be used 
by vessels in other waters. One white light must be visible through the combined arcs of the 
red and green lights and be mounted one meter (33 feet) higher than they are. The second 
white light must be visible fi'om the rear of the boat, through the arc that is not covered 
by the front white light 

Under the rules governing all United States waters (except the Great Lakes until march, 
1983), motorboats 26 feet through 65 feet in length must have an additional white light in 
the forepart of the vessel that is visible for a distance of two miles through the same arc of 
visibility as the red and green lights, 20 points. 

The nautical jargon for the 112% degree arc of visibility for yom: starboard green light is: 
"Visible from dead ahead to 2 points abaft the starboard beam". You have to know that in 
nautical terminology, a circle of 360 degrees has 32 points, corresponding to the points of 
the compass, and Aat each point equals 11,% degrees of the circle. Another way of 
describing the arc of visibility would be to say that on a boat heading North, the green hght 
would have to be seen by boats approaching from any direction between North and East-
South-East 

What is especially important about the particular arc of 112% degrees, or 10 points, for the 
boat you are in, is that it represents the "Danger Zone", for the boat the directions in 
which the boat must yield the right of way to other vessels. Aity vessel that can see the 
green light on the boat can "Go", becatise it has the right of way. 
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In that sector of approach, you are in the Give Wav vessel (or Burdened vessel). The other 
vessel is the Stand On vessel (or Privileged Vessel). 

If you expect to be out in a boat after dark in waters where you may encounter large vessels, 
tugboats, or working boats, you will want to find out exactly what lighting they will display 
so that you can stay out of danger. 

Additional Eoninment Recommended 

In addition to equipment that is needed or required, there is other equipment which is 
recommended for s^e boating operations. 

Some of the recommended equipment includes an up-to-date chart of the area in which you 
will be operating a boating, a compass for oi)en waters, paddles or oars, a boat hook, and 
a bailing bucket or bilge pump. 

The Coast Guard Auxiliaiy recommends that each boat cany a first aid kit, emergen^ 
water and food, an anchor and rope, a radio for monitoring weather information and a 
radiotelephone for emergencies. 

The Coast Guard Auxiliary also recommends that spare parts and tools be carried in case 
of engine trouble or an emergency. They recommend that outboard motorboats cany spare 
sparkplugs, starter cord, shear pins, cotter pins and a propeller. For inboard motorboats, 
they recommend a bilge pump, a carburetor drip pan, a backfire anestor, spark plugs, 
coil, fuel pump, fuel filter element and gasket, points and condenser, propeller, 
distributor or parts, generator and starter brushes, fuses, V-belts and spare oil. 

The anchor taken on a trip should be selected for the bottom where you may anchor and 
be capable of holding the boat against wind and cunent. Since anchors hold better against 
a horizontal pull, a three-foot length of chain is recommended to hold the top of the anchor 
down. You should also have seven times the length of anchor rope as the depth of water. 

Recommended Inspections 

Before a boat is taken out on a field trip, it should be inspected carefully to see that the 
engine has an adequate fuel supply and is in good working order, that all navigation and 
communication equipment is working, and that all safety equipment is on board and 
accessible. 

The Coast Guard Auxiliaiy has information in their publications which can be used to 
develop a pre-trip checklist for each type of boat. They also provide information that could 
be used to prepare guidelines for engine troubleshooting and for routine engine 
maintenance. 
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Refiieling 

Gasoline is so flammable and boats are so susceptible to damage from fire that special 
safety precautions must be taken. Four basic precautions are: keep all sources of ignition 
away from flammable vapors, keep the nozzle of the fueling source in contact with the fill 
opening to prevent static sparks, avoid overfilling tanks and never fill portable fuel tanks 
in the boat (Portable tan^ should be filled on the dock or at another location.) 

The precautions for fueling boats with inboard engines are usually more elaborate than for 
outboard motors, because inboard engine fuel tanks cannot be filled remote from the boat 
and special ventilation equipment is needed. 

2.4.18.5 Preparation of Information and Other Items 

After the boat and its equipment are ready, there are several other key steps in preparing 
for safe use of a boat 

Weather information and navigation aids should be acquired, a plan for the trip should be 
prepared and filed, passengers should prepare their personal gear and sampling apparatus 
and equipment must be weighed and loaded. 

Weather Reports 

Weather reports are particularly important for small craft, because such craft generally have 
less freeboard and seaworthiness than larger vessels. 

If predicted weather conditions are likely to result in wind and waves, the load may have 
to be lightened or the trip may have to be shortened or postponed. 

Naviggtipp Charts 

Up-to-date navigation charts and a compass should be taken and information should be 
obtained about aity unusual navigation hazards that may be likely in the waters you will be 
in, such as shoals, sandbars, rocks, or rapids. 

nppt Plans 

The Coast Guard recommends that boaters prepare a plan for each trip and file it with 
someone who can request a search if the need arises. The plan for a boat trip called a 
"Float Plan", should tell where you are going, when you will be back, who is on board and 
what your boat looks like. 

The Coast Guard recommended format for a Float Plan (a copy of which is available with 
this unit) provides space for recording: 
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1.) Description of boat in detail, so the boat can be identified and its 
position can be estimated 
2.) Persons aboard 
3.) Radio type and frequencies available 
4.) Trip expectations, and latest ejq)ected return time 
5.) Name and telephone numbers of coast Guard or other agency 
to be notified if return is delayed beyond latest e;q)ected return time. 

A Float Plan for an environmental sampling trip should be filed with the Weston office 
associated with the project or someone else who can judge when to request or provide 
assistance. (A Float Plan for a boat trip is similar in purpose to a flight plan for a plane 
trip.) 

Personal Gear 

Personal gear should include appropriate footwear, clothing to provide protection from 
extremes of heat and cold, extra dry clothing, medication for motion sickness, if needed, 
and a water-resistant outer garment to keep spray from wetting inner clothing. K water 
temperatures below 60°F or 16°C are expected, wearing a float coat, wet suit or exposure 
coveralls is recommended. 

Sampling Apparatus and Eoninment 

Sampling apparatus and equipment should be weighed and the weight marked on an outside 
surface for convenience in balancing the load in a boat. It will also make it easier to 
calculate the total load being placed in a boat and to avoid overloading the boat In 
figuring the load on the boat, remember to add the estimated weight of samples to be 
gathered on the trip. 

Preparation for Emergencies 

Preparation for emergencies should include making sure that everyone in the boat can put 
on his or her personal flotation device quickly and correctly, and that everyone knows to 
stay with the boat if it should capsize. Preparation should also be made for any other 
emergency procedures. (If the passengers on the boat include non-swimmers, they should 
wear personal flotation devices when there is arty likelihood that they may fall into the 
water.) 

One of the Coast Guard requirements for personal flotation devices that are not worn is 
that they be readily accessible. They must not be in a locker or obstructed by other gear. 

Field personnel should plan how to conduct scheduled sampling activities with minimum 
disturbance of the balance of the boat or risk of capsizing or falling out of the boat 
Planning should include any special precautions that may be needed (such as using a safety 
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line on a piece of apparatus or on a person using sampling equipment). 

In order to prevent capsizing or swamping, a boat must not be overloaded. The total load 
of passengers, motor, sampling apparatus and other gear should not exceed the weight limit 
stated on the capacity plate on the boat It may be prudent to reduce the load in the boat 
if indfT"""^ weather, turbulent water conditions, or vigorous sampliog activities are 
anticipated. 

Getting Into and Loading a Boat 

Getting into and loading a boat at a dock takes a little care and practice, because it is 
different from simply stepping down to another level. If you board a boat the wrong way, 
it may move away from the dock or it may tip precariously. Be sure that the boat is seemed 
to the dock, then grasp one or both sides of the boat and step into the center of the boat 
By stepping into the center of the boat, or as near the centerline as possible, you minimize 
tipping and the chance that you may loose your balance. 

Loading gear into a boat also takes care and practice. If you load the wrong way, the boat 
may tip and the gear may fall into the boat or the water. 

With both feet on the dock, pass the gear to the person in the boat. Unless you have to 
load the boat yourself, work with another person. 

In preparation for loading a snM boat, arrange the equipment and other gear you plan to 
take on board near the edge of the dock where it can be reached easily. 

One person should stand in the center of the boat and take the gear passed over and down 
by another person. 

Sampling apparatus, equipment and containers must be loaded into a boat in a safe manner 
so there is no damage or spill. In the boat, the load should be stashed equally on both sides 
fore and aft (front and back) with the weight distributed as evenly as possible. 

All sampling gear, particularly any that is heavy, should be tied down or secured to keep it 
from moving around when the boat gets underway, turns, vibrates, or reacts to rough water. 

Although sampling activities may require standing up or leaning over the side of the boat, 
such actions should be done carefully and under controlled conditions, when the boat is not 
moving. When the boat is moving, everyone should sit on the seats provided. No one 
should ride on the bow or gunwales (sides) of the boat 

Personal flotation devices should be worn whenever there is a higher than normal risk of 
a person falling out of a boat, such as when the boat is moving at high speed or in rough 
water. (In some boating activities the safe practice would be to wear a personal flotation 
device at all times.) 
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2.4.18.6 Operation of the Vessel under Routine and Emergency Conditions 

Boating Operations 

Operation of a boat used for Weston field activities may be so routine that everyone knows 
how to operate the boat and is thoroughly qualified to operate it under all conditions. If 
that is not the case, we recommend that the person in charge of the boat familiarize a 
second person on board with the operation and navigation of the boat By doing so there 
will be someone who can continue to run the boat and get it back to port if the pilot 
becomes disabled. 

Weather Conditions 

Before leaving the dock, be sure to check the local weather forecast for the area where you 
will be boating and look for weather signals which may be displayed at marinas, municipal 
piers, lighthouses or coast Guard stations. 

The U.S. Weather Bureau publishes charts which give the locations and telephone numbers 
of all Weather Bureau offices and the location and time schedule of all stations that 
broadcast marine weather informatioiL The charts also show the location of all storm 
warning display station. Charts for local areas can be obtained from the Government 
Printing Office. 

A small craft warning indicates winds up to 38 miles per hour, or 33 knots, and /or sea 
conditions considered dangerous for small craft such as the ones used commonly in Weston 
activities. The daytime signal is one triangular red pennant. Although most display sites 
do not post night signals, the night signal for a small craft warning is one red light displayed 
above one white light 

A gale warning, with winds within the range of 34 to 47 knots, or 39 to 54 miles per hour, 
is signalled by two triangular red flags. 

A storm, which may gave winds of 48 to 63 knots or 55 miles per hour up to 73 miles per 
hour, is forecast when a single square red flag with a black center is displayed. 

Two square red flags with black centers are displayed only to show the forecast of hurricane 
or tropical <yclone, in which winds can be expected with speeds of more than 74 knots. 

In addition to getting weather information before you leave on a boat trip, it is a good idea 
to keep track of the weather conditions as they develop while you are underway. You can 
do this by noting increases in wind speed or waves, changes in wind direction, or approach 
of storm clouds, listening for static on an AM radio, or monitoring a weather radio. 
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Every person operating a boat is legally responsible for any damage that may be caused by 
operation of the boat For example, aeating an unnecessarily large wake can cause 
problems in a crowded anchorage or other area, and the boat operator may be held 
re^nsible for any damage caused by such a wake. 

The person in command of a boat is presumed to have knowledge of the requirements for 
operation and navigation of the boat, and of the regulations that apply locally, including the 
mandatory rules of the road. 

The rules of the road that must be followed by everyone operating a boat govern three 
major subjects: identification lights, rules for steermg and signaling course, and signals in 
fog. The major emphasis in this section will be on rules for steering and signaling course. 

Rules for steermg and for signaling course are designed to prevent collision by defining 
which of two ^proaching vessels has the right-of-way, and what signals are used to quickly 
signal intent and agreement or disagreement 

To use some nautical terms you may hear, the vessel which has the right-of-way is the 
privileged vessel, now referred to as the Stand On vessel. The Stand On vessel has a right 
to maintain its course and speed. It also has a duty to maintain its course and speed so that 
the other vessel can base its actions on known conditions. If a collision becomes imminent, 
the Stand On vessel no longer has the right-of-way or any privilege. 

The vessel which does BQI have the right-of-way is the Give Way vessel, previously referred 
to as the "burdened" vessel When this vessel approaches another closely enough so that 
collision is possible if both vessels continue, the Give Way vessel must slow or turn or take 
other positive action to keep out of the way. 

The steering rules for power vessels apply when two are in sight of each other and close 
enough so that a collision could occur if both vessels continue on the same course at the 
same speed. 

When two vessels are meeting, crossing or overtaking, which vessel has the right-of-way? 
What signals are used to communicate? Let's examine the three different situation, what 
actions have to be taken and what signals are used. 

Meeting Situation 

When two vessels are approaching head on or nearly so, in a meeting situation, neither has 
the right-of-way. If their courses are likely to result in a collision, both must alter then-
course to the starboard (right) so that each can pass safely to the port (left) of the other. 

2.4-73n 



As a confirmation of its intention to take a particular course, a vessel will give a "course 
indicating signal" of one or two short blasts on a whistle or horn. In United States waters 
the other vessel will signal its understanding and agreement by answering with the same 
signal, and its lack of understanding or agreement by sounding the danger signal, four short 
blasts. (In international waters no response is required, and the danger signal is five short 
blasts.) 

One blast in a meeting situation signals intention to alter course to the starboard and to 
pass the other vessel port to port Two blasts in the same situation signals intention to alter 
course to the port and to pass starboard to starboard. 

Crossing Situation 

When two vessels are approaching at an angle in a crossing situation, the vessel on the right 
has the right-of-way. As we described earlier, your vessel must "give way* or yield the right-
of-way to any vessel approaching from any direction on your right between dead ahead to 
two compass points abaft your starboard beam, the arc of 112V2 degrees in which your vessel 
shows the green light at night The Give Way vessel must slow or alter course to avoid 
collision, while the Stand On vessel maintains her course and speed. The U.S. signals are 
one short blast by the Stand On vessel to indicate intention to maintain coiuse and speed, 
and an answering blast from the Give Way vessel to indicate that she has heard, understood 
the signal the signal and will keep clear. If there is any doubt, the danger signal of four 
blasts should be sounded and both vessels must stop. Then the vessels must exchange 
signals until there is an agreement on the courses to be taken. 

If you see the red light of a vessel which is crossing your comse at night, that vessel has the 
ri^t-of-way and your vessel must keep clear. 

Overtaking Situation 

If one vessel is overtaking another, the overtaking vessel is burdened and must be ready to 
"give way" imtil the overtaken vessel has been passed safely. 

If the overtaking vessel wishes to pass to the starboard side of the other vessel (altering 
course to the starboard), the overtaking (Give Way) vessel gives one short signal on the 
whistle or horn, and if she wishes to pass to the port side gives two short signals. The Stand 
On or privileged vessel (the one being overtaken) must either signal agreement by 
repeating the signal given or disagreement by giving the danger signal. 

If you see the white light of another vessel at night, but caimot see either the red or green 
li^ts, you are approaching the vessel from the rear and you must follow the rules for 
overtakicig another vessel. 
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Special Sitnation 

If you are in a boat in a narrow channel, your boat must keep to the right side of the 
channel if possible, and when nearing a bend where another vessel might not be seen must 
signal with a prolonged whistle blast of 4 to 6 seconds. Your vessel must give the right-of-
way to large deep-draft ships which may not be able to maneuver or stop easily. 

Generally, right-of way must be given to fishing vessels, sailing vessels and very large vessels. 

Fog jgignals 

In orders to avoid collisions in for or other condition of poor visibility, the rules of the road 
require all vessels to sound fog, mist, falling snow or heavy rain, by day or by night 

A power vessel imderway must should one prolonged blast on the whistle at least every 
minute- A vessel at anchor (outside of a specified anchorage area) must ring its bell or 
sound its horn or whistle rapidly for five seconds at a time and at least one time each 
minute. 

Towing vessels underway must sound a series of three blasts in succession every minute, 
with the series consisting of one prolonged and two short blasts. 

Navigation Aids 

On the navigable waters of the United States there is a system of aids to navigation that you 
should be familiar with: buoys, markers and lights. 

The navigation aids are provided to mark channels and obstructions for the convenience and 
safety of vessels, to provide direction, and to give information on exact position. 

The basic system provides black rectangular buoys or markers with odd numbers on one side 
of the channel, and red triangular buoys or markers with even numbers on the other side. 
On rivers, the black rectangular shapes and odd numbers will be on your Isfi or port side 
if you are going up the flow of the river, returning from the sea. 

AVhen you are returning from the sea, going upstream, the red triangular shapes and the 
even numbers will be on your right or starboard side: "Red right returning". Conversely, 
if you find the red buoys on the opposite side, you are traveling downriver and heading 
toward the sea. 

In the Great Lakes, going westerly or to the source of one of the lakes corresponds to going 
upstream from the sea. Going in that direction you will find the black rectangular and odd 
on your port side (left), and the red triangular and even on your starboard side. 

On the Intracoastal Waterway, "upstream" or "returning from the sea" is marked from New 
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Jersey going south to the southernmost tip of Florida, and west to Texas. On the Pacific 
Coast, "upstream" is marked in the direction of travel from California to Alaska. Another 
way of viewing the system is that travel "clockwise" corresponds to "upstream". 

Buoys and markers on the Intracoastal Waterway are marked with a yellow band, stripe, 
square or triangle. For example, a yellow band near the top of a black can buoy identifies 
it as being on the Intracoastal Waterway, as does a yellow square on a lighted black marker. 

Regulatoiy markers may provide information or give warning, such as a boat speed 
restriction. 

In waters too deep for other types of navigation aides, Texas Tower structures and lightships 
provide warning and guidance to ships. Most of the lightships have been replaced by the 
Texas Towers. 

Large navigational buoys have primaiy and standby generators for operation of a high-
intensity light, a radio beacon and a fog signal. These 40-foot diameter buoys are replacing 
lighthouses at major harbor entrances. (They have meteorological monitoring apparatus for 
air and water temperature, wind speed and direction and other data.) 

Some buoys have an automated light, a fog horn and a marine radiobeacon. 

Boat Handling 

Even in r-alm water a boat does not handle like any land vehicle. It turns differently, and 
it starts and stops differently. If you will be operating a boat, you should take one of the 
Boating Skills courses offered by the Coast Guard Auxiliary and practice handling a boat 
under calm conditions. 

Even if you have operated a boat, you may not have had training or experience in handling 
one under conditions where there is heavy traffic, narrow channels, swift current, or stormy 
weather. Before you get into difficult conditions, try to get training in how to handle the 
boat you plan to use. 

For example, the Boating Sldlls and Seamanship textbook and courses cover topics such as 
towing a disabled boat, operating on a river and going through locks, special hazards of 
dams, and navigating s^ely through waves that could capsize your vessel. 

Boating Emergencies 

Let's consider boating emergencies and two aspects of distress signals: when to use them 
and what to do if you hear or see them. 

If your boat capsizes, loses power in high winds or heavy seas, or collides with a fixed object 
or another boat, you will need emergency help. If such an event occurs or if a member of 
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the team has a major medical emergent^, you should call for help by ai^ means available 
to you: horn, whistle, radio, or visual distress signals. 

If you have a radio, you should send a "Mayday" distress message on either VHF Channel 
16 or 2182 Idlohertz, following the recommended format. A Mayday message must include 
the followiug information: 

1.) Boat and call letters 
2.) Lx)cation 
3.) The nature of distress 
4.) The number of persons aboard and conditions of any injured 
5.) Estimated seaworthiness of the boat 
6.) Description of the boat in important details 
7.) Anything else that may help rescuers find you. 

If you are dose enough to shore or other vessels for someone to see your boat, you can use 
the short-range distress signal or arm waving as well as an orange smoke signd. (Do not 
stand up unless the water is calm.) 

If no other vessel or source of assistance is close by, hoist a distress flag if you have one 
(and it can be seen) or use an electric distress light (if it is dark). 

If you have only pyrotechnic distress signals, prepare to use them when someone is in a 
position to see them. Generally you must wait until you see or hear another boat or 
aircraft, or are reasonabfy sure that someone shore is in position to see your signal take 
action. Be careful when using pyrotechnic devices not to set fire to the boat or anything in 
it. 

If your boat capsizes," STAY WITH THE BOAT" Get into it if possible. Water conducts 
heat away from the body rapidly, and if immersed in 50 degree water, survival time may be 
as little as three hours. 

Conserving body heat is important to extend survival time. Some of the things that you can 
do to conserve bocfy heat are to: 

1.) Wear the warmest personal flotation device available 
2.) DO NOT SWIM AWAY FROM THE BOAT 
3.) Get up out of the water as far as possible 

If you can't get out of the water, assume the fetal position, the Heat Escape Lessening 
Posture. If there are several persons, huddle with others, side by side in a circle. Do not 
swim for shore unless there is absolutely no chance of rescue, llie boat is easier to spot. 

A response to a distress signal should be made by anyone near enough to answer or assist 
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If you hear or see a distress signal and you have a radio, notify the nearest Coast Guard 
station on VHF marine Channel 16, or someone else on CB Channel 9. If you are in a 
position to assist without being endangered, you should. (There is a "Good Samaritan" 
clause in the Federal Boat Safety Act of 1971 to protect from liability anyone who provides 
or arranges towage, medical treatment or other assistance as an ordinary, reasonably 
prudent person would under the same or similar circumstances. 

2.4.18.7 Legal Requirements and Additional Information 

Rgyistration 

All boats must be registered and their numbers and validation stickers displayed. 

The certificate of registration must be on board at all time when the boat is being operated. 
Livery boats under 26 feet in length, hired for less than seven days need not cany the 
certificate, but must have copy of the lease or rental agreement on board, signed by the 
owner/representative and by ^e person renting the boat. The agreement must show the 
registration number and the period of time for which the boat is rented. 

Equipment 

All boats to be used on WESTON projects will be require to have the equipment indicated 
below. 

Required Safety Equipment 

Class A (less than 16 feet long) 

• 1 Type I, n. Personal Flotation Device (FED) per persoiL 

• 1 Qass B-1 fire extinguisher (if required by boat design). 

• 1 Whistle. 

• Bilge ventilation and engine flame arrester on inboard engines. 

• lights: 1 white 32-pt stem light which must be higher than any other part of the 
boat; 1 red and green 10-pt side light forward (20 pt combined). 

Bailer 

All small boats should be equipped with a manual bailer. This can be a scoop 
purchased or home-made from a household plastic jug. A large sponge is frequently 
convenient for getting that last little bit of water out of a small boat 
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Distress Signals 

An outboard boat should be equipped with a distress signalling padcage consistrug 
of several daytime orange smoke signals, several nighttime red flares, and an orange 
flag. (Do not consider flares a substimte for the orange smoke signals which are 
much more effective for use in daylight) Each boat should also carry an auditory 
signal as welL A horn or whistle will serve quite suitably. 

Flashlight or Lantern 

Every outboard craft should be equipped with a flashlight or electric lantern whether 
or not it is ever intended to use the boat after dark. Tbe item should be waterproof 
and it is desirable that it float if accidental^ dropped into the water. Extra batteries, 
stored in a waterproof container, will often prove valuable in an emergen<y. 
Batteries in the flashlight or lantern, and the spares, should be renewed at the start 
of each boating season regardless of their apparent condition. 

Operational Equipment 

A magnetic compass is an item of equipment that carmot be placed solely in either 
the safety or operational category, it fits both. Almost all outboards in their various 
applications can make good use of a compass. Select one of adequate size and 
quality, and install it properly. 

As most outboards are relatively open craft, it is particularly important that the 
compass be kept shielded from the sim's direct rays. When not in use, place a cover 
over its top; this should be completely light>tight; colored plastic or cloth will not do 
an adequate job. 

Charts 

One or more diarts should be carried covering the waters being used. Make a point 
of keeping track at all times of where you are on a bo<ty of water. 

Handling 

Before getting underway, have all weight evenly distributed so that the boat will trim 
properly - level flrom side to side and slightly down at the stem, never down at the bow. 
Passengers should be seated toward the centerline of the craft and not hanging over the 
sides; not too many forward or aft. If the load is concentrated near the bow or stem, the 
boat will plow or drag needlessly, reducing your safety margin and increasing your fuel 
consumption. Proper trim is essential to proper performance. 

In boarding from a pier, step into the boat as near to the center as possible, keeping body 
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weight low. If you're boarding from a beach, come in over the bow. Keep lines tight or 
have someone steady the boat 

Never jump into a boat or step on the gunwale (edge of the hull). If you have a motor or 
other gear to take aboard, pile it on the pier so tliat you can easily reach it from the center 
of the boat Better still, have someone hand it to you after you are aboard. It is the team 
leader's responsibility to determine that each boat after loading, is within the maximmn 
allowed load. 

Trim your boat as well as possible before getting imderway. In smaller craft, it is dangerous 
for passengers to attempt to change places or move about while the boat is in motion. If 
such movement becomes essential, slow or stop the boat first, remembering in rough 
weather to keep enough momentum to retain steerage control and to keep the craft headed 
into wind and waves. Have the person who must move keep low and near the boat's 
centerline. 

Outboard craft are often operated at relatively high speeds and their stability becomes a 
matter of safety. Some hulls will run straight ^ead quite steadily but have a tendency to 
heel excessively, or even "flip over", when turned sharply. 

The faster a boat goes, the less keel it requires, and the more important it is to reduce 
speed to a safe value before starting a mm. Never turn more sharply than necessary. 
Normal operation seldom requires a sudden, sharp, high-speed tum. 

Every outboard operator must carry one or more types of emergency signalling equipment. 
These must be in good condition and reacfy for immediate use. If no distress equipment is 
on board, an outboard boatman in need of help can always signal by slowly and repeatedly 
raising and lowering his arms outstretched to each side while he stands in his craft (or from 
a kneeling position if rough water conditions make standing hazardous). 

Whenever boating in unfamiliar waters, take advantage of local knowledge"; watch the 
operation of boats piloted by skippers who are at home in these waters, and don't hesitate 
to ask questions about possible hazards. 

Many persons who have not handled a small boat have the misconception that one can be 
maneuvered and stopped as easily as an automobile. This is not the case, however, much 
can be done with a boat if one t^es it slowly and easily. The new boat operator should 
practice leaving from and returning to piers, and other maneuvers, until he has developed 
both skill and confidence. Take it cautiously at first and gradually build up to the 
procedures of e3q>erienced operators. 

Always slow down gradually rather than pulling the throttle back quickly. All boats have 
a stem wave that will catch up with and pass the craft if it comes to an abmpt stop. This 
can bring water into the boat, especially if it has a low-cut transom with no motor welL 
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All .boating at night will be performed at reduced speeds. 

Should you become disoriented, or unsure of your position, stop the boat imtil you can 
determine where you are. 

Radio contact between crews should be more frequent; crew check-ins at set intervals will 
be mandatory. 

Emergencies 

To help the Coast Guard assist you, the following steps are recommended: 

1. Let someone know your plans for the day including destination or time of your 
return, plaimed stops enroute, and similar details; provide a good description of the 
crafL 

2. Never use "Mayday" on the radiotelephone unless there is a great danger and 
immediate assistance is required; don't use it for such a situation as running out of 
fuel 

Accidents 

Various studies have shown the following to be the major causes of boating accidents: 

1.) Overloading, overpowering, and improper trim. 
2.) Hi^ speed turns, especially in rou^ water. 
3.) Failure to keep a sharp lookout for obstructions. 
4.) Going out in bad weather (or not starting for home soon enough when good 
weather turns bad. 
5.) Standing in a moving boat 
6.) Having too much weight too high in the boat, as when someone sits on the deck 
of a small outboard. 
7.) Leaks in the fuel system 
8.) Going too far ofehore. 

Each of these factors, and others not listed here, should be avoided. A carefully matched 
boat motor, and propeller, operated in accordance with the law and with courtesy, wiU go 
a long way toward eliminating accidents and even distressing moments. Always remember 
that the possibility of troubles always remains; be prepared to act in an emergency. 

As soon as someone falls overboard, maneuver the boat's stem away from him Shift into 
neutral immediately (kill the motor if you do not have a gearshift) and throw a buoyant 
cushion or life jacket near the victim - try to get it close, but don't try to hit him wi& it 
Make sure you are well dear of the person in the water before shifting into gear again. 
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Circle around quickly, selecting a course that will allow you to approach the person with the 
boat headed into the wind or waves, i^proach him slowly, tatog care to come alongside 
and not over him. Stop the motor before attempting to get the victim aboard. 

When alongside, extend a paddle or boathook to him, or him one end of a line. With the 
motor stopped, lead him around to the stem, where the freeboard is the lowest, if there is 
enough space at the transom for him to get aboard without hurting himself on the motor. 
If this is not feasible, help the victim aboard over the side as far aft as possible. In either 
case, the use of a boarding ladder will be of help. To avoid a capsize while he is coming 
aboard, other passengers should shift their weight to the opposite side to maintain trim as 
much as possible. When helping a person aboard, hold him imder the armpits and lift 
gently. 

In Case of an Accident 

If you are involved in a boating accident, you are required to stop and give whatever help 
you can give without seriously endangering your boat or passengers. You must also identify 
yourself and your boat to any person injured or to the owner of any property damaged. 

If you see an accident without being a part of it, you may now render assistance with 
reasonable assurance of freedom from liability, liie Federal Boat Safety Act of 1971 
contains a "good Samaritan" section which provides that any person who renders assistance 
at the scene of a vessel accident will not be liable for civil damages from such action if he 
acts as a reasonably pmdent man would have aaed tmder the same circumstances. 

When giving first aid, take your time. Usually there is more damage done by the well-
meaning amateur that was ever caused by the actual injuiy. Remember, there are only 
three instances when speed in giving first aid is required: (1) when the victim has stopped 
breathing; and has no pulse (2) when there is arterial bleeding; and (3) when the victim has 
been subjected to other injuries that may be life threatening. The measures required in 
these instances are taught in standard first aid courses. 
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2.4.19 Working Over or Near Water-FLD19 

Health and Safety Plan Operating P^Qced^rg? 

Field Ooeraffn^ Procedure - FLD19 - Working Over or Near Water 

.SPQPSFiPS; 
FLD02 Inclement Weather 
FIDOS Heat Stress Prevention and Monitoring 
FLD06 Cold Stress 
FLD18 Operation and Use of Boats 
FLD22 Heavy Equipment Operation 
FLD23 Crane/lifting Equipment 
FLD24 Aerial Lifts/Manlifts 
FLD25 Working at Elevation 

2.4.19.1 Hazard 

Hazards associated with working aroimd water include drowning, frostbite, hypothermia, and 
or injury from falling into the water. 

Heat stress hazards may also be present 

Carelessness, horseplay, or other unsafe acts could cause injury to personnel working over 
or near water. 

There are also hazards associated with untrained personnel operating equipment 

Lack of personal protective equipment or misuse of personal protective equipment could 
result in injury or death. 

2.4.192 Recognition and Hazard Assessment 

Proper precautions should be taken at all times when personnel are working over or near 
water. Whenever there is a body of water in close proximity to a work location the proper 
safety procedures should be implemented. Requirements for equipment or procedures will 
be based upon an evaluation of work tasks, drowning and injury potential. 

New field team members should be thoroughly indoctrinated in safe work practices pertinent 
to the work to which they are assigned. 
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2AA92 Prevention and Protection Program 

When working over or near water where there is potential for drowning, engineering 
controk such as installation of guardrails and toeboards or other personal protection 
equipment such as safety line ^tems shall be used to prevent falling in. In addition, 
flotation devices must be worn and other lifesaving devices must be present. PFD's should 
be designed to float helpless persons face up. 

Safety nets. 

a. Safety nets shall be provided when workplaces are more than 25 feet above 
the groimd or water surface, or other surfaces where the use of ladders, 
scaffolds, catch platforms, temporary floors, safety lines, or safety belts are 
impractical. 

b. Where safety net protection is required, operations shall not be undertaken 
until the net is in place and has been tested. 

c. 
1.) Nets shall extend 8 feet beyond the edge of the work surface where 
employees are exposed and shall be installed as close under the work surface 
as practical but in no case more than 25 feet below such work surface. Nets 
shall be hung with sufficient clearance to prevent user's contact with the 
surfaces or structures below. Such clearances shall be determined by impact 
load testing. 
2.) It is intended that only one level of nets be required for bridge 
constmction. 

d. The mesh size of nets shall not exceed 6 inches by 6 inches. All new nets 
shall meet accepted performance standards of 17,500 foot-pounds minimum 
impact resistance as determined and certified by the manufacturers, and shall 
bear a label of proof test Edge ropes shall provide a minimum breaking 
strength of 5,000 pounds. 

e. Forged steel safety hooks or shackles shall be used to fasten the net to its 
supports. 

f. Connections between net panels shall develop the full strength of the net 
Where work locations are such that a reaching pole is infeasible, ring buoys 
with at least 90 feet of Une must be available within 200 feet. A lifesaving 
skiff should be readily available where large water bodies or worker clothing 
or equipment burdens would make a ring buoy ineffective. 

First aid supplies should be aboard all lifesaving craft or readily accessible and arrangements 
for ambulance service should be made as location changes. 
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Personnel should be discouraged from jumping to or from any craft which is not secured, 
and from jumping between crafts when a gangplank should be used. 

Fall protection should be provided when working over or near water where there is a 
potential for falling or slipping into the water. 

In areas subject to tidal flow or rising water levels, the SHSC will monitor the water level 
to ensure that employees will not be trapped between a work area and the water level. 

2.4.19.4 Standard Operating Procedures 

Equipment and procedures will conform to USCG and/or OSHA requirements and 
applicable local regulations. 

Personnel working over or near water shall be provided with U.S. Coast Guard-approved 
Personal Floatation Devices (PFDs) (life jackets or buoyant work vests). The jackets or 
vests shall be worn whenever Aere is potential drowning hazard. PFDs should be designed 
to float helpless persons face up. 

Prior to and after each use, PFDs and life preservers shall be inspected for defects which 
would alter their strength or buoyanty (i.e., rips, tears, holes, etc.). All defective units shall 
be removed from site and replaced. At no times will defective units be used. 

U.S. Coast Guard-approved life rings (rope attachme nt not required) and ring buoys (rope 
attachment required) should have at least 90 feet of 3/8-inch solid braid polypropylene rope 
or equal, attached. The life rings or ring buoys sh^ be readily available for emergency 
rescue operations. Distance between ring buoys shall not exceed 200 feet One ring buoy 
or life ring shall be provided on each lifesaving skiff. 

Lights conforming to 16 CFR 161.012 will be required whenever there is a potential need 
for life rings to be used after dark. Lights on life rings are required only in locations where 
adequate general lighting (i.e. Floodlights) is not provided. 

At least one lifesaving skiff shall be immediately available at locations where employees are 
working over or adjacent to water. Persoimel trained in launching and operating the skiff 
shall be readily available during working hours. Ski^ shall be kept afloat or ready for 
instant laundiing. Skiffs shall be minimally equipped as follows: 

a. Foiu oars (two if the skiff is motor powered). 

b. Oarlocks attached to gunwales or the oars. 
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c. One ball-pointed boat hook. 

d. One ring buoy with 90 feet of 3/8 solid braid polypropylene rope or 
equivalent line attached. 

e. PFDs equaling the skiff rating for the maximum number of personnel allowed 
on board 

f. First Aid Kit. 

In locations where waters are rough or swift or where manually-operated boats are not 
practical, a power boat suitable for the waters shall be provided and equipped for lifesaving. 

The mayiTTniTn ntunber of passengers and weight that can safely be transported shall be 
posted on all laimches, motorboats, and skife. This ntunber shall not be exceeded and in 
no case shall the number of passengers (including crew) exceed the number of PFDs aboard. 
Outboard motors and skiffs shall meet the minimum floatation requirements of the Coast 
Guard. A certification tag affixed to the hull is satisfactory evidence of compliance. An 
efficient whistle or signal device shall be provided on all powered vessels to give signals 
required by the Navigation Rules applicable to the waters on which the vessel is operated. 

Any vessel, except those easily boarded from the water, shall provide at least one portable 
or permanent ladder of sufficient length to rescue a person overboard. 

Fixed ladders over 20 feet high shall have attached safety climbing devices for the 
attachment of safety belts or shall be enclosed in a safety cage. 

A person in the water shall be considered a person overboard and appropriate action taken. 

All general safety precautions will be adhered to when working over or near water to 
prevent accidents caused fi-om careless behavior or horseplay. 

Only personnel who are trained in the operation of marine equipment (boats, barges etc.) 
will be allowed to operate the equipment 

Ramps for access of vehicles or personnel to or between barges shall be of adequate 
strength, provided with guard rails, well maintained and property secured. In the case of 
personnel access, a safe walkway may be substituted for the ramp. All routes of access and 
passageways shall be kept free of ice, snow, grease, mud, and other obstructions. Nonslip 
surfaces shall be provided on all working decks, stair treads, ship ladders, platforms, 
catwalks, and walkways particularly on the weather side of all doorways opening on deck. 
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Guardrails, bulwarks, or taut cable guardlines shall be provided for deck openings, elevated 
surfaces, and similar locations where persons may fall or slip from them, they shall be at 
least 42 inches high and have an intermediate rail 

If a Jacob's ladder is used it will be of the double rung or flat tread type. It will be well 
maintained and properly secured. The ladder will either hang without slack from its lashings 
or be puDed up entirely. 

When the upper end of the access-way rests on or is flush with the top of the bulwark (side 
of the ship above the upper deck), steps properly secured and equipped with at least one 
hand rail approximately 33 inches in height shall be provided between the top of the 
bulwark and the deck. 

Obstructions will not be laid on or across gangways. The access-way will be adequately 
illuminated for its full length. All attempts will be made to place the access-way in a 
position that the load will not pass over personnel. 

Any obstruction in a passageway that restricts normal passage shall be posted with warning 
signs or distinctively marked, ^ployees shall not be permitted to pass fore and aft, over 
or around the deck loads unless there is a safe passage. Decks and other working surfaces 
will be maintained in a safe condition and adequate safe walkways will be maintained for 
passage around the deck. All deck fittings and other obstructions which present stumbling 
hazards shall be painted yellow or marked with yellow trim. 

Personnel will not walk along the sides of covered barges with coamings (raised frame to 
keep out water) more than 5 feet high unless there is a 3-foot clear walkway, or a grab rail, 
or a taut handUne. 

Unless railings or other suitable protection exists, all personnel will use suitable protection 
against falling and/or drowning. 

Floating Cranes 

Barge moimted cranes, designed and constructed as a unit, shall be rated the 
manufacturer. 

All barge mounted cranes shall be on barges of sufficient size to limit list under load to 
approximate^ 5 degrees. The rated load of the crane shall not exceed the original capacity 
specified the manufacturer. 

Work shall be halted when significant wave action exists. 
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A load-radius chart and boom angle or radius indicator shall be provided within the 
operator's view. When load ratings are reduced to stay within the barge list limits, a new 
load rating chart shall be provided. 

Floating cranes and floating derricks in use shall meet the requirements for design, 
construction, testing, installation, maintenance, and operation discussed in ANSI B30.8, 
Safety Code for Floating Cranes and Floating Derricks. Draglines shall meet power Crane 
and Shovel Association standard #1. Performance test shall demonstrate the strength 
stability, capability, and adequacy of power brakes clutches and controls in accordance with 
the following table: 

PERFORMANCE TEST FOR FLOATING CRANES 
Safe Working Load Test Load 
Up to 20 Tons 125% of working load 
20 to 50 tons Working load plus 5 tons 
Over 50 tons 110% of working load 

Truck and crawler aanes shall be securely attached to the barge. When stability of the 
barge is not a factor and control barriers are provided limited travel may be authorized by 
the designated authority. 

The rated load of a barge mounted mobile crane shall not exceed the original capacity 
specified by the manufacturer. 
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2.4^0 Traffic - FLD20 

Health and Safety Plan Operating ProccdyrgS 

Field Operating Procedure - FLD20 - Traffic 

Related SPOPFLDS: 

FLDOl Noise Protection 
FLD02 Inclement Weather 

2.4^0.1 Hazard 

Traffic presents hazards in two ways 1) when site workers are working close to roadways, 
the potential exists to be hit by oncoming traffic and 2) driving to, from and on the site 
pose an accident hazard. 

2.4.202 Recognition and Risk Assessment 

In the planning stages of a project and safety plan, the potential for traffic hazards must be 
considered as pineal hazards in the site specific He^th and SafeQ" Plan (HASP). Risk 
age««TngTrt can te acconqtlished in the development stages of a project by listing in the 
HASP, the most likely traffic hazards which may occur. The true determination of risk must 
often ̂  noade on-site by the Site Health and Safety Coordinator (SHSC). It is in^rtant 
that the SHSC be alert to these hazards, does not take them sixcpty as a matter of and 
has time to notice them. 

2.4202 Prevention and Protection Program 

Roadway Workers 

Roadway workers should be aware of their location in reference to roadways and avoid 
working close to traffic. 

Workers near roadways must wear reflective vests. 

The following guidance should be used in planning work that will be adjacent to or within 
roadways. In all cases the local police department or transportation department must be 
consulted in order to conq)ly with applicable requirements. 

When open highway conditions prevail on approach to the work site, advance warning signs 
should be placed approximately 1500 feet in advance of the condition to which th^r are 
calling attention. Where a series of advance warning signs are used, the warning signs 
nearest the work site should be placed approximately 500 feet from the point of restriction 
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with additional at 500-l(XX) foot intervals. On aqjressway and limited access facilities, 
the advance warning distance should be increased to one-half mOe or more. On dty streets 
where more restrictive conditions generally prevail on the approach to the work area. Signs 
in the immediate vidniQ' of the work may be placed at closer spadngs. 

Flag persons may be required to control the speed of nearby tra£5c. Lights should be 
provided to mark flag person stations and barricading at night. Barricading is extended to 
the point where it is visible to approaching traffic. 

Signs on fixed supports are usually mounted on a single post, although those wider than 36 
inches or larger than 10 square feet in area should generally be mounted on two posts. 
Signs mounted on portable supports are suitable for tenqioraiy conditions. 

Drivers 

All drivers will be licensed regardless of whether they are operating on or off public 
highways. A government drivers license is required for WESTON enq)loyees and WECTON 
subcontractors if a government vehide will be used. 

If drivers are operating across state lines th^ should be familiar wifii laws governing traffic 
in states in which th^ will operate. All traffic rules and regulations, and all traffic control 
signs and devices should be followed. All operators are required to st^ within posted speed 
li^ts at all times. 

Drivers are required to make a daily inspection of their vehides. The check should indude 
steering, brakes, mirrors, lights, horn, tires, and windshield wipers. Any spedal saicty items, 
such as back-up alarms, should also be checked to insure safe operatioiL Drivers should be 
required to report all defects, and repairs should be made promptfy. 
Drivers should make a visual check around a vehide to assure dearance of objects and 
personnel before moving the vehide. 

Drivers should become familiar with all controls before operating an nnfaTniliar vehide. 

Drivers should operate vehides defensively, and exercise ^dal care when driving an 
unfamiliar roads, at night, and in indement weather. 

Drivers should give pedestrians the right of way. 

Off-highway operation may require extra precautions to prevent Rbifting of load when 
crossing rough terrain. 

Trucks should be backed under the direction of a signal person if the operator cannot view 
the area to the rear dearly. 
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Windshields, rear-view mirrors, and lights should be kept clean. 

Based upou the of the vehicle, or if specific quantities of hazardous materials are 
transported, the driver may be required to hold a Commercial Drivers License. If in doubt 
consult with the Shipping Department or Corporate Health and Safety. 

Transporting Personnel 

TTie SHSC will ensure that seat belts are installed and functional on all vehicles used by 
Weston personnel and Weston subcontractors, and that all passengers use them. The use 
of seat belts by all personnel is mandatory. 

Some convenient means of mounting and dismounting the truck should be provided. 

Persoimel should be required to ride within the space provided, never on running boards, 
fenders, bumpers, or atop cabs. 

Adequate wind protection should be provided for long distance trips, and during cold 
weather. 

Personnel are not allowed to ride on the outside or back (such as in pickup trucks) of 
vehicles. 

Transporting Materials 

Materials loaded should be within the safe weight limit for the tmck, and should not project 
beyond the truck body. 
While being loaded, trucks should be properly blocked. 

Trucks operated on public higlnvays should conform to weight and clearance limitations of 
bridges, powerlines, overhead structures, and other restrictions. 

No person should be permitted to remain in or on a truck being loaded by excavating 
eqmpment or cranes unless the cab is adequately protected against impact 

Pedestrian Protection Program 

Pedestrians on-site should use discretion when crossing the streets or working near trafSc. 
Pedestrians should use sidewalks whenever possible and not step from curbs unless vehicles 
are at a safe distance. 

Vehicle Maintenance 

Operators should immediately report any damage or failure of parts and accessories to the 
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SHSC It is advantageous to have road flares, fire extinguishers, and other safety equipment 

VeMdeTSoi^d n« ̂ Seled from open cans or by other makeshift methods, as there is 
great danger of flash fire from hot engines. 

Engines should be shut off while fueling. 
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2A32 Fire Ertingnlshers Reflriired and ReomiTingnts - FLP3? 

Health and Safety Plan Operating Procedures 

Field operatrng Procedure - FT.m^ - Fire ExttnTnitshers Rgmiirg^ RgqvirgmCPg 

Related fiPOPSFLDs: FLJX)9 - Hot Work (Pennits) 
FLD21 - Ea5)losives 
FLD22 - Heavy Equipment Operation 
FLD30 - Hazardous Materials Use and Storage 
FLD31 - Fire Prevention/Protection/Responsc 

Flans 
FLD36 - Weldmg/Cutting/Buming 

Fire extinguishers appropriate in size and classification shall be present, readily accessible, 
and reacfy for use in all areas where there is potential for fires. 

Hre extinguishers must be used in conjunction with an emergenqr response or contingenqr 
plan. 

Health and Safety Flans must identify number, type, and locarion of all fire extinguishers 
related to a specific project — 
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Health anri Safety Plan Operating Procedures 

Field Qperatinp Procedure - FLD43 

BIOLOGICAL HAZARDS 

Certain biological hazards that response personnel may encounter include endemic hazards such 
as fltiimak, insects, molds and fungus and plants. In addition, hazardous waste site personnel 
may be exposed to etiological agents (Infectious Diseases). 

LO Endemic Biological Hazards 

Identifying and understanding local flora and fauna is an in:qx)rtant part of health and safety 
plaiming and protection. Animals, insects, molds and fungus and poisonous plants vary from 
site to site as does their likelihood of causing harm. Knowing how hazardous, where and what 
types of plants, animals, insects or molds and fungus are part of risk assessment and protection 
protocol determinations. 

LI Animals 

Animals represent hazards due to their poisons or venoms, size and aggressiveness, diseases 
transmitted or insects they may cany. 

Poisonous snakes are common across the United States with the major variables being the type 
likelihood of encounter and the snake likely to be encountered. Moving containers, reaching 
into holes or just walking through high grass, swampy ares or rocks are activities which may 
result in encounters with snakes. 

Being alert, using care in reaching into or moving containers and familiarization with habits and 
habitats of snakes in the vidnify of an incident or site are key factors in working safety. 

A bite of any snake should be considered need for medical attention once proper first aid 
procedures have been followed. 

Landfills and abandoned buildings often attract stray or abandoned dogs which become pack 
oriented and very aggressive posing serious risk of harm to unprotected workers. 

Workers entering abandoned buildings should be alert and attempt to avoid cornering these 
animals which may provoke confrontatioiL Watching for dens, go<^ housekeeping, and use of 
repellents are avoidance and protection protocols. 

Ani^ borne diseases include rabies (mainly dogs, skunks, raccoons, bats and foxes). 
Again the incidence of rabies varies from area to area as do the animak most likely to be rabid 
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QUESTIONS AND ANSWERS ABOUT RABIES 

What is Rabies and how is it transmitted? 

Rabies is a virai infection most often transmitted 
by bites of animais infected with the virus. 

What animals are most likely to £>© 
infected? 

Skunks, raccoons, foxes and t>ats are wikf 
animais most fraquentty found to be infected 
with rabies, however, any warm blooded animal 
could be infected squineis, groundhogs, horses, 
cattle and rabbits have been tested positive for 
Rabies. Dogs and cats are frequently rabies 
Infected if not Immunized. 

How can you tell if an animal is Rabies 
infected? 

Rabies infection is not always apparent, but, 
signs to look for in wild animais are over 
aggressiveness or passivity. Spotting animais 
which are normally nocturnal (active at nlgfit) 
during the day and being able to approach them 
would be an example of unusual behavior. 
Rnding a bat alive and on the ground is 
abnormal. The best precaution, however, is to 
observe wild aninuis from a safe distance, even 
if they are injured and avoid dogs and cats that 
you do not know. 

There are vaccines available which should be considered if a work assignment involved trapping animals 
likely to carry rabies. Medical Consultants must be involved In decisions to Immunize workers against 
rabies. 

a 

A. 

What should you do if bitten by an animal 
you suspect is infected with rabies? 

As quickly as possible wash the bite area with 
soap, water and disinfect with 70% alcohol, then 
seek medical attention for foiiow-up. 

Try to capture the animal without being bitten 
again or comacting the mouth or any saliva or 
keep the animal under surveillance and call 
police for assistance in capturing he animaL 

Have the aninuil tested. A dead animal tralieved 
to IM infected should be preserved and tested. 
Health Departments are often sources of testing 
or information on where testing can be done. 

Is there a cure for Rabies? 

Rabies is preventable, even after t>elng bitten. If 
treatment is begun soon enough. Hence, getting 
prompt medical attention and confirming that an 
animal which has bitten you is or is not infected 
are very important 

Rabies is not curable once symptoms or signs 
of Rabies appear. 
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HANTAVIRUS ALERT 

WESTON employees or contractors/subcontractors conducting field work in areas where there 
is evidence of a rodent population which in particular would include the deer mouse, should 
be aware of an increase level of concern regarding the transmission of "Hantavirus" associated 
diseases. The Hantavirus is believed to be associated with rodents, especially the deer mouse 
{Peromyscus manicidanis) as a primaiy reservoir host, and has resulted in approximately a dozen 
deaths in the southwestern U.S. in recent months. The Center for Disease Control and 
Prevention (CDC) is concerned that the virus may be distributed over a larger geographic area 
than originally suspected. 

The Hantavirus can be shed by infected rodents in saliva, urine and feces. Human infection 
may occur when infected wastes are inhaled as aerosols produced directly from the animak or 
as dried materials introduced into broken skin or onto mucous membranes. Known infections 
of humans occur mostly in adults and are associated with activities that provide contact with 
infected rodents in rur^/semirural areas. 

Illness caused by the Hantavirus begins with one or more flu-like symptoms (i.e., fever, muscle 
aches, headache and/or cough), and progresses rapidly to severe lung disease. Early diagnosis 
and treatment are vital 

Personnel involved in work in areas where rodents and the presence of the Hantavirus is know 
or suspected will need to take personal protective measures and develop an expanded site safe^ 
plan. Field personnel involved in trapping or who could come in contact with rodents or their 
waste products wear respirators with HEPA filters, eye protection, Tyvek coveralls, chemical 
resistant gloves and disposable boot covers. Strict decontamination requirements are needed. 
Double bag collected mice, label and require specific handling, packaging, shipping, storage and 
analytical procedures to minimize the risks of exposure. More detailed procedures can be 
obtained from Corporate Health & Safety. 

For employees and facilities in rural/semirural areas, the following risk reduction strategies 
would be appropriate. 

• Eliminate rodents and reduce availability of food sources and nesting sites used 
rodents. 

• Store trash/garbage in rodent-proof metal or thick plastic containers with tight lids. 

• Cut tall grass/underbrush in close proximity to buildings. 

• Prevent rodents from entering buildings (e.g., use steel wool screen, etc to eliminate 
openings). 
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4. Symptoms 

Early Signs (may very from person to person) 
• Expanding skin rash 
• Flu-like symptoms during summer or early fall, including: 

chills, fever, headache,swollen lymph nodes 
stiff neck, aching joints and muscles 
fatigue 

Later Signs 
• Problems with the nervous system 
• Heart problems 
• Arthri^ especially in knees 

5. Upon Onset of Svmptoms! 

• Notify your RSO and your supervisor 
• Call Health and Safety or medical consultant for instructions: 
• Follow instructions 
• Submit incident report form-

One of the more dangerous and acute effects of insect bites or stings and most common cause 
of fatalities from bites - particularly bees, wasps,, and spiders - is a sensitivity reaction. 
Anaphylaaic shock due to stings can lead to severe reactions in the drculatoiy, respiratoiy, and 
central nervous systems, which can also result in death-

Site persormel must be questioned as to allergic reaction to insect bites. Aityone knowingfy 
allergic should be asked if they carry a response kit and first aid providers must be instructed 
how to use the kit The kit must be inspected to ensure it is in date. 

Persons reporting stings must be given first aid and observed for signs of reaction such as 
unusual swelling, nausea, dizziness, shock- At the first sign of these symptoms, take the 
individual to medial facility for attention-

Fire ants are small red ants foimd primarily in southern and western states. There is some 
indication that in addition to being very painful, some persons may show allergic reactioiL 

It is important to note that animals may serve as hosts of insects which may spread 

Ticks carrying Lyme Disease and Rocky Mountain Spotted fever arc found on grass, but may 
be carried on animal. Bubonic Plague which has emerged in parts of Colorado, New Mexico 
and Arizona is apparently associated with fleas found on Prairie Dogs. 
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IJZ Insects 

Insect spread diseases include Rocky Mountain Spotted Fever or Lyme Disease (tick). Bubonic 
Plague (fleas), malaria, and equine encephalitis (mosquito). 

Lyme Disease is the second most rapidly spreading disease in the United States. 

LYME DISEASE 

1. Facts 

• Definition: 
Baaerial Infection transmitted by the bite of a deer tick 
Prevalence (nationwide and other coimtries) 

• Three stages/sizes of deer ticks: 
• Larvae • Nymph • Adult 

• Tick season is May through October. 
• Not all ticks transmit Lyme Disease. 
• Ticks must be attached for several hours before Lyme Disease can be 

transmitted. 
• Being bitten by a tick does not mean you wiU get Lyme Disease. 

Z Prevention and Protection 

• Wear light colored, tightly knit clothing. 
• Wear long pants and long sleeved shirts. 
• Tuck pant legs into shoes or boots. 
• Wear a hat 
• Use insect repellant containing DEET (follow manufacturers instructions for use). 
• Qieck yourself daily for ticks after being in grassy, woody areas. 
• Request information fi*om Health and Safety Medcal Section on Lyme Disease. 

3. ir Bitten; 

• Remove the tick immediately with a pair of fine-tipped tweezers. Grasp the tick 
as dose to the skin as possible. Pull gently but firmly, without twisting or crushing 
the tick. 

• Wash your hands and dab the bite site with an antiseptic. 
• Save the tick in a jar with alcohol labeled with the date, the area where you 

picked up the tick, and the spot on your botfy where you were bitten. 
• Monitor the bite for any signs of infection or rasL 

last Revision: 8/17/94 



I 

There have been articles recently indicating increases in encephalitis in Florida, Encephalitis 
is reponedly spread by mosquitos. The local health department should be contaaed. 

13 Molds and Fungus 

In addition to the previously discussed animal inhabitants of old buildings which are often pan 
of hazardous materials sites, birds often invade the buildings, leaving behind debris and 
droppings often containing molds and fungus in dry form. Inhalation of this easily airborne dust 
can result in serious lung diseases such as histoplasmosis. 

From the San Joaquin valley in California through the southern parts of CaUfomia into Arizona 
and New Mexico there is a fungus which grows in the soil. When inhaled, this organism can 

[produce a disease called "Fever", "Valley Fever" or technically Coccidiomycosis. Growing up 
in infected areas apparently provides a degree of resistance which newcomers to the areas do 
not have. 

Awareness of the hazard and prudent use of respiratory protection are key factors in protectioiL 

||||[.4 Plants 

ibxic effects from plants are generally due to ingestion of nuts, fruits, or leaves. Of more 
rncem to response persoimel are certain plants including poison ivy, poison oak, and poison 

sumac, which produce adverse effects from direct contact The usual effect is dermatitis -

tflammation of the sidn. The protective clothing and decontamination procedures used for 
emicals also reduce the exposure risk from the plant toxins. Qeaning the skin thoroughly 

vith soap and water after contact will reduce risk. 

l*isi ion: 8/17/94 



These organisms could potentially be present in viable states on hazardous waste site with 
Hepatitis Virus being the more likely to stirvive in temperatures outside of body temperature 
ranges. 

The other potential for exposure would be to workers who could be infected. The OSHA 
Standard specifically includes first aid providers and is enforceable on site subject to the 
Hazardous Waste Site Work and Emergency Response Standard (29 CFR 1910.120) which 
occasions the need for this course and course manual. 

The basic concept of this standard is that medical care workers and first aiders must take the 
'Universal Precaution' of ajmimTng that ai^ blood containing fluid or person bleeding or 
contaminated with blood containing fluid is positive (infected) with both viruses. 

Protection involves use of personal protection such as gloves, gowns, eye shields, surgical masks, 
one-way valve rescue breather devices, training and disinfectant decontamination. 

Bloodbome pathogens are pathogenic microorganisms which may be present in human blood 
and can cause disease in humane These pathogens include, but are not limited to hepatitis B 
virus (HBV) and human immtmodeficiency virus (HIV). 

In order to effectively protect themselves firom any hazards, workers must have a basic 
understanding of the hazard. This is particularly true-of Site Supervisors and SHSCs and others 
expected to administer first aid if necessary. 

Completion of safety plans requires identification of and assessment of risk of ejqposure to 
biological hazards. This program deals primarily with two forms of infection (Hepatitis B Virus 
(HBV) and .Human Immunodeficiency Virus (HIV)) which are of concern to workers who can 
come in contact with bodily fluids associated with blood. 

If Medical waste is anticipated on a site, WESTOhTs Employee Exposure Control Plan for 
Hazardous Waste workers will be implemented. At a minimum WESTObPs Bloodbome 
Pathogen Exposure Control Plan for ^t aid providers will be on site and implemented for 
each project 

HEPATITIS B VIRUS 

Pcfinitipn - The term "hepatitis" simply means an inflammation of the liver. This condition 
can be caused by a wide variety of agents, including medications, alcohol, toxic or poisonous 
substances and infectious agents such as viruses. Hepatitis B, formerly known as "serum" 
hepatitis, is the only form of viral hepatitis that poses a significant occupational threat in the 
health care environment 
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Symptoms - HBV is a disease that causes liver damage, the severity of which can range from 
mild or even inapparent to severe or fatal. Of the infeaed individuals, 6 - 10% will become 
HBV carriers. Carriers are at risk of developing chronic liver disease, including active hepatitis, 
cirrhosis, and primary liver cancer, and are infectious to others (USHHS and NIOSH, 1989). 

Incidence - Nationwide, there are approximately 300,000 new cases of hepatitis B infection each 
year and about 5,000 deaths due to this disease. In health care employees alone, there are 
approximateiy 12,000 cases of occupational hepatitis B infection each year and more than 200 
deaths. 

Approximately 5 percent of the entire U.S. population, more than 12 million people, have been 
infeaed with hepadtis B in the past Of great concern from a transmission point of view is the 
faa that nearly one half of all such cases will be subclinicaL 

Many individuals become carriers of this disease without knowing that they have ever been 
infeaed. The carrier rate is approximately 10 percent. It is esdmated that, in the United States 
alone, there are approximately 750,000 to 1,000,000 asymptomatic carriers of the virus. As 
patients, these individuals pose as a substantial reservoir of hepatitis B infection in the health 
care environment 

Sources of Infection - The hepatitis B virus has been isolated from various body fluids including 
blood, semeit vaginal secretions, breast milk, saliva,-and serous fluid. Within the health care 
setting, however, hepatitis B is thought to be transmitted primarily by percutaneous or 
permucosal exposure to contaminated blood. Such exposure usually consists of inoculation of 
contaminated blood through such means as needle sticks or the splashing of blood or blood 
tinged body fluids into the eyes or mouth. 

Risk - There is a direa relationship between the likelihood of occupational hepatitis B infection 
and the frequency of blood contact Health care professionals such as surgeons, operating 
room-staff, pathologists and emergency room personnel exhibit a very high incidence of 
exposure to this virus. It is the frequency of blo(^ contaa which determines the level of risk. 

PRQTECTTVE MEASURES 

Protective measures against hepatitis B infection include good handwashing practices and iixing 
caution and proper technique in the handing of needles, sharps, supph'es and instruments that 
may be contaminated. Excellent protective treatment for or prevention of this disease is 
afforded by both hepatitis B immune globulin (HBIG) and by hepatitis B vaccine. Either or 
both of these should be given as soon as possible after any documented exposure to blood 
(Johnson and Johnson, 1992). 
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AIDS is noi bereditaD-, but it can be congenital. In fact, vem^ transmtoion which involves 
^e of the virus front an infeaeti woman to her unborn chili 
transmission and accounts for the majority of cases of pediatnc AIDS. 

Risk - There is a common misconception that health care workere are at high mk for a^uirmg 
HIV infection through occupational exposure. In iruth, studies coixfhm the fart that 
supposed risk is far less than one percent Of the thousands of health^e workere m the 
United States and other parts of the world who have been exposed to HIV through patient 
contact very few have developed subsequent mfectioit 

pytOTRrmVE MEASURES 

AIDS is a concern of immense proportion to the health care community. However, froin an 
occupational health point of view, there is Uttle reason for undue concern regardmg this vuns. 
Simple employment of good personal hygiene, common sense and the bamer techmques w^h 
are discussed in this plan wiU serve weU to prevent health care workers from contractmg HIV 
infection or any other serious illness in the workplace (Johnson and Johnsoit 1992). 
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HUMAN IMMUNODEHCIENCY VIRUS 

Definition • Human Immunodeficiency Syndrome or AIDS is a severe viral disease only recently 
introduced into the Untied States. AIDS severely affects the immune system and is 
characterized by a multitude of opportunistic infections. 

The AIDS virus (HIV or human immunodeficiency virus) is typical of most viruses in that it 
cannot survive for any appreciable amount of time outside of its human host Its presence in 
the general environment is extremely unlikely and would be limited to body secretions, primarily 
blood and semen. Being an unstable virus, HTV is very susceptible to a large number of 
common household disinfectants. 

Symptoms - The outcome or manifestation of illness varies with individuals who are infected 
with the virus. 

Some infected persons have no disease symptoms and may not show outward signs of the 
disease for many years. 

Some infected persons suffer less severe symptoms than do those with diagnosed cases of ADDS. 
These lesser symptoms may include loss of appetite, weight loss, fever, night sweats, skin rashes, 
diarrhea, tireless, lack of resistance to infection, and swollen lymph nodes. 

AIDS is the result of the progressive destruction of a persons immune system, which is the 
body's defense against disease. This destruaion allows diseases that the body can normally fight 
to threaten the person's health and life. A particularly dangerous type of pneumonia and 
certain other infections often invade a body weakened by HTV. HTV can also attack the 
nervous system and cause damage to the brain. This may take years to develop. The symptoms 
may include memory loss, indifference, loss of coordination, partial paralysis, or mental disorder 
(USHHS and NIOSH, 1989). 

Incidence - Over the past decade, approximately 210,000 cases of ADDS have been reported in 
the United States. In addition, there are an estimated one million individuals who have been 
infected with the virus but have not yet developed the disease. It is important to remember that 
these individuals are generally without symptoms yet they are carriers of the virus and thus 
potentially infectious. 

Sources of Infection - The various modes by which HIV can be transmitted are well defined. 
Male homosexual and bisexual practices along with intravenous (IV) drug abuse are certainly 
two major means of transmissioiL 

Although not as efficient a mode of spread, heterosexual transmission does occur, and is 
increasing in incidence in several countries around the world. Comparatively fewer individuals 
have contracted ADDS as the result of receiving contaminated blood or blood products. In 
addition, the advent of laboratoiy tests to detect infection with HTV has all but eliminated any 
possibility of this mode of transmission. 

Last RCTision: 8/17/94 



ROY F. WESTON INC - BLOODBORNE PATHOGENS 

BJCPOSDRE CONTROL PLAN - FIRST AH) PROVIDERS 

1.0 Sccjpe nd ^ipiicitkHi 

ne pslfaogeQic micxoaxsxnisxm wfaidi may be present in 
Wiiiwti mnA cMXX «—"•*> io TbesB mdudc, but are not 
iMiiiiwt to B Vina (HBV) and hiiimn iiiiiiiiiiMalrfinfncy vims (HTV). 
OSHA mtuiiB aitfa 29 CFR 1910.1Q30, Occnparinnal Rarprmrre to 
m^nnfiimwiL Pitfaosens Standnd, wfaezeasaccatfitiaD dtapiaytDasU there isloiown 

Aaonree gfcaiiijulinoal oipusme 
miqr oecnr when aa enqiipyee gives Hztt Aid and CFR to an xotfividnai who has 

blood. The onrapatinnal opusure oocsa when pocoxtially xniiDaious 
in with the en^iioyees eyes, membxanes, nop-intact 

akin through ons and widle admimsttzing Hxtt Aid and CFR. Ariditinnal 
rnn"^f of aqxsare are '••••'•'•* witfa iurwihwii waste found at faazaidoiB waste sites, 
glassware, Aazp objects educfa have been involved in ngnzies to 
penoand ig iiMiiaminjtinn with bVfftd or bocfily flnidi and 
labotattsry pemnnd who "^y aualyie coataxtiing mfcctious 

This Bqxmse Cantzol Plan addxesres pnaectian of Hcst Aid Pxoviden. Aa 
addrtinna! Flan deals with eipusuie to Bloodlioiue Pathogens tfaxough contact with 
hifertinas Waste. 

WESTON sites distant from mfrfira] fvTlhirt, lequiie employees to be trained to 
render Hitt Aid to con^y with 29 CFR 1910.151 (b) as well as 29 CFR 1910.120 
which requires provisian of first aid services at hazazdoos waste sites. WESTON Site 
Hedth t Sa£e^ CounfiiuniKi (SESCs) and Site Snpexviaon are required to be 
certified in Hist Aid and CPR. 

WESTON peraimrl are in delivery of First Aid and CFR in the pre-hmpHal 
setting. Hm Aid and CPR duties are often performed in nnoontruHed enviionincnts, 
which, due to a lack of time and other fwtnn, do not allow for tqqdication of a 
conqxlex rifrifinn-inalnng piujeas to the emugaiqr at hand. 

This d<s4iiiriit Brves as WE570N*s Esponue Coatzol Flan for Hzst Aid Providers 
ami rsmtended to asnst pemmd inmal^ drntinnf concexning the use of peisooal 
protective equipmem (PPE) and rnim Usiinn equn»umt. as wdl as for 
rin-ismriiinatinn, labding, witsiiniiing and rthprnal ptocedures. 



Z2 Designaiod Fim Aid PitFvidas 

Site Supevisarx md SHSC* tad tho* required to be cstifiod is Hrxt Aid 
CPRsnd may be «t riri: from Bkjodbame Pithojou iftbeae tenrices axe 

AttaduDCOt 21ieatbe fiisAidand CTR iab-taskx wfaicfa may bciequiied for 
SBSCx. 

4.0 afCaaqi&uoB 

4.1 

Wbes tmioc a victim for an iivuiy, naMim tiin CFR or handling potentially 
fwfwrriwM BifiB, the unxvexsal precantxaos axe an appxoacfa to infection 
coDtznL Acccn&nc to the of mdvexal {un jutinns, all human blood 
and body fioids axe at known to be mfectious for 
HTV, HBV and otfaer bloodhome pathogeni. Body tnbstanoet, mdudine 
fiBcet, or vonritm axe not inrhirifri, tmlesx they contain visible blood. 
Under in vdncfa iHflisiniiiMtion between body fluid qrpes is 

an body fluids sfaall be uauideied potentially mfiectioixs 

4.2 Work Pnctices 

Woxk pnrtire xednce the Tftriihnnri of rajwmiie by altexins the 
manner in whicii a task ispafurmed. 

WfaDe weaxxnc ^oves, svnid twrhmg pemnal items, sncfa as a comb. 
Also avoid tiuirhmg your &ce and eyt^ etc. 

aSwwftt Mn liimiiy^ of blood or liifa'tlntt* ia jiwihihttw^f 

Wfaexi handling sharps sncfa as nrrrilffi nied for bee stings cr diahrm, 
do not leuip, jwnarrly bend, bxeadr by band, xexnove from dhprrahlr 
qrxxnges, or otfaerwiae nairipnlitr by bnd. As soon a prmihlr after 

uiuaied sharps axe to be piaoed in puncture proofTlcak proof 
until they can be diqvnrri of. Broken glassware wfaicfa may 

sd sfaaH nTt be vp ififwr^iy wifli the wnt>»«w 
^oves to pxDtBct the bands against cuts axe tned. It is best to use 

sndt as a 
mnnminated broken glass in a pnnetnxe proofTleak proof container. 



CBBol hitacdbed ̂  

„ Btoodbo™ P-toj® S«»»^ 

5.0 Pcrml ProtBCtxve Eqiripmcat (PPE) 

SToto <«S0) win««°»ttt to«i to 
?.^. itotifial in Aiadanat 3 ihculd be prndmrf Itonutt 

«««. The teM Mteatifiad by aaeriik in Al^^ Swfflbecoinc a 
••••ui.wt pert of every WESTON fitttaid kit. 

If the rhmrr of beinc oqwed » blood ii Iri^ the axe pvff Z 
bto bSS ere or te Aid. rn^ bam« tadd be 

^ ia aceontaace wilb tbe levd of eipoioie aanaaae. 

te^riimtbm^mollmmmasifaoiAwtmaltiStmmeeat'fJ^^''"^ 

ran. or e^tn-m&tay dramatanea, « rejpw&y 

-^^_rr-• flMMBfer. tOs iaigtmat hBS Bun. m 
I cn^ tv dBttrndat wdat enanacs in 

etiat 

Goaal »oAdate<e.^,aimiIli,P«nBto»<>'««^« tofnaction 
as pxotectiao a faazaid axe not cfuli'tried to be PPE. 

The faiowxns PPE may be xtquiied for the tasks deKsibcd in Section 3.1. 

AH PPE dionld be prior to ine. Defective PPE will not be used. 

An PPE win be xemoved prior to kaving a cuiiisiirinstrri ara and secured pxoperiy 
for drmntanrinatiop or pn^xr ditprml 



6.0 Deconmminalioo 

oes pfayscal OT cfaexmcil WCMOS to remove, aactiviie, or dearoy 
yoafcoae pBthorm « a nrte cr iteB to Ibe imiat wbcre tbey BC no loo^ 
cga^ aftXMBMBnttiai anfectioas jmrtida and Ibe wtte or Jteax u itmdered a£e 
te^BDdfias* worc&ii»aL AD^afhtood and blood-oooxamina«i flmdsxhould 
be pnopdy domed 1191. At a mminnmu ifvofasoe of fimds islaise, sown, bootiss. 
mpRXBCtiaa, her protectiao and irnrmuin diould be WDxe. If a lax^e 
aita iscomamnmed with intentialty mfiKtiaa blood, bocmy flmds etc. thai tixis ̂  

hm twrfcwrf atr»* EfSotU iilOaUi bc tOMdC tO dCMD tilC MXtZ xip 
byOioveSjtg bUD red bap or vmg diiiiifn lantt to kin potcatial patboscQ 
(^icun« and NIOSH 198^ Viable mtieail sbonld fist be removed with 

loweii or tbit erffl jgoteclion against 
direct ooBtoct with blood. The area dnald be tinuiiamiimiid with a oommereial 

anhitinn or a 1:100 rehninn of hniirbnM Wrarh Soiled deaning 
eqnqnocot riwamMt HKJ wifmimtwH eritfa tbe dxsxnfBCtsit nlutiaa 
(USHHS and NIOSH, 1989). 

If a victim's dotbes aoikd with hlonri dnring Km Aid or CPR, tbe aoSed 
Le.,do(bes, iniiv iislinn eqiiipnimf or ifuprwahlr towels sbonld be plaoed 

in a red or onage piasdc bag. IF|xm3de this bag sfaould aixiniijuiiy tbe victim to 
tbe hnqiital or amhnlairr. Wbere oo-dte aiajgrisj care is giveD and artdhinna! 

iiMiin^i» ig got Bkely, place itf«iPii«i ig g IBJ QT nm^ px»wtif ba^ 
tben can a local nrtfiral diipnql cumpiuji. 

Drmntanrinatinn of tbe care giver is lequiied fiJlowing contact with bkiod or odrer 
potentiany iiifn linns Work ccwezans tdncb bave been soiled witb blood 
may be liiiniVml at a lamuby hreili^ nqahlr of handling ttsnaininaied ciotfaing. 
The lamidty service mmt be mftitiDed of tbe pncmtial uauamiiuilioo. The wcric 
oovexalls dxnki be plaoed m a xed or onaigr fa^ Site emiipiueut wfaicfa has been 
contaminated with blood or other inftrtinnt nnienal Aan be rimaitaminatrd Boots 
and leather goods may be brnkb-scndibed with aoq) and hot water to remove 

An FFE diould be removed and iisiiaiird prior to leaving tbe woxt area. Hands 
must be wadied imnrdiatrly after each mntirf with a potentiany mntaminated 
penon or articles. Use unliuaiy soaps. Use wateless disinfectants aolutioo edicn 
nap and water are not available on-site. Once aff-sm use a lesuuoui sink far hand 
washing. 



10.0 Vaccination and Poa-Expcsarc Evaluation and FOUOWH^ 

101 Varrrnatinn 

Itianot WESltari inaatt atlhistinie to offerH^iaitii B Varrrnatinn fiarRntAid 

B are 7D-S8% dSective when pve witinn 1 wee^ after HBV 
The HEIG, a pRpaatioD of nmnnne ginhnlin with higfa kvela of antibody 

to HBV (anti-HBs), pnvidei panive prarectiaQ foiDowing cqxaare w 
HBV. CondBnatian »•—aiitfa hrjalilit B vaixuit and HBIG is over 90% 
effective in ininnrtip B fiBQowD^ a (hi iiuwiitnd caiawuire (Center of 

CoDiral, 1985). 

JJpoa imririnn or vezificatian of njwiniie tobkiod or infn tinos materials. Hepatitis 
Vaccination will be oade awaSalde to the r,s]wwn>t individaaUi) at no cost to the 
employee. The eaqdoyee will iiiiiirtfiately be tefened to WESTC»rs Occapatianal 

mrnnttatm fior rfamarnrng atui managnnruL 

10.2 Tnririrnr Bepuiiiug 

When an en^doyee gives Rxst Aid or GSR, or is potential^ espusBj to bloudhmue 
pathogens, an Tnririrnt Report must be C4»in>1nn1 The tepurt nmst imfiratr the 
potential espuswe to Wiwailaiine ithngrm ArirfTtinraHy, the eixployee will 
admowledge rs]iintiie to Wnodtmue pathogen on dte Monthly 
Injnry/Exposnre Beport. Separting must comply with WESTON Operating 
Procedmn. Le. verbal repons must be received by Ctsparate Health and Safety with 
in 24 hoars and written xtpoits within 48 hoars. WESTON ittndaxd Tnrit^ 
Beports win be osed, bat dtsB be deatly irtmtifirri with the notation, "Potential 
Bluwnaime Pathogen Ezposore* at the top of the firtt page. 

10 J Pot pjtptnme Management and Testing 

Upon knning of exptmue to a aoarce or aounx individnal found to be positive for 
HBsAg, WESTON*s Mrrtiral Clnnnittant wfllprovidB diirction on case management 

HBV and HIV testing of the mtoe incfividaal foould be done at the Regional Office 
medical dinie or at the hwpital where the victim was treated for injory. Local laws 
may apply for testing aoarce infividnais in simninm where cannot be 
obtained hmiup the aoarce refuses testing or can not be an 
anconscioas patient). If the job locatian does not allaw access to the B^fonal 
Office inffdical clinic feen a new WESTON Occt^Btianal Medical P-nn«tt»ant wiDbe 
""'Pdtffri for guidance. The alternate dinic/hoqntal nmst offer pretest coansding, 
post test cnontrfing and for 



11.0 C(Tnirr!"r''^"'* of Haaixis to Enpioycci 

ILl Ttnmng SchrrtnV 

H* WESIW SO'iwilleaioir that enqjioyeea who are rajmrod to provide First Aid 
and CnU ne in nTt*itif to all tswiijuamti of the standard i^xn employee 

and « tfae ammal lefteaher liainiin. Safety Officers wffl also be 
n^ioBsUe fir Hat Aid Fxovidea of task mcKfifiratinns or procedure 

which micht affect oooqeatianal 

112 Tiaiiiint rrwtrnn 

A agXH^ sheet as damn in Tsble 5 will uaiisiii the fiaOowinc mfuimalion: 
rtammm togOMXaxei^ job dsssificatiaBS, iimiis-nni name and duratiao of the 

Tnininc wiDmntam die foDowhig uifiinnifuai: 

o wf thf, TgynlglCTry tert md the Espumie 
Coaml Flan can be fbond. 

o An explanatian ofWESTO>rs ejLpimue control plan and the means by wiridi 
ciiUdojiiJU can obtain a copy of the wiiueu pten. 

o A feneral eaplanatioBi of the epirirmiolc^ and symptoms of bloodbame 
£] 

An explanation of the appiupiiate nrthods fir mintniiing tasikx and other 
activities that may invoive expuame to Uood and other potentially iniiectioiis 
matrriah 

An rxplinatinn of die ttae and Itmitatinnf of mrttinrit, that will prevent or 
mhice eipmme appiupiuie rnj'inff liiig cootmh, work practices, 
and PPE. 

Infixnnatiao on the types, proper use, Inratinn, removal, handling, 
lin isiiintinalion and ditr^l of FFE. 

An fjplsmlion of the basis fir srifttion of FFE. 

An eaplanatifm of the piuuedme to follow if an rs]i»Miie mririmt occtss, 
indudinc the mrthod of reporting the mnriml and the mfriiral fidlow-up that 
win be made available. 



Refexencss 

..TDi-- Conn^ ^ 
34^13-324,329-335. 

^ , t- •_ 1. *nr CaotxoL Recomrnmrtations for 
Cgnaa, fa Di*** Coo^ -^Mth-Care Smrnrv MMWR 1987; 36 (sqjpl 2S). of HIV laninimu*! mHalllHQne Seomgi. «« 

_ nnmm Soviets sod Naiiioil InSiinie for Ocoflnrioml 

Workrrs- NIOSH 89-108. 

johnsoo osl Iota~ Mofiesl I«- A Pacdod Guidt to OSHA 

Cotnpiiance. 
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I EMPIOYEE FACT SHEET 

IEPATITIS - Hepatitis is a liver disease, initially resulting in possible 
inflammation of the liver, and frequently leading to more serious conditions 
Including cirrhosis and liver cancer. In the United States there are 
^proximately 300,000 new cases of Hepatitis B Virus (HBV), _fhe_ most 

irevalent form of Hepatitis, every year. While there is no cure for 
epatitis B, a vaccine does exist that can prevent infection. 

^BV is most often transmitted through breaks in the skin or mucous membranes. 
|his usually occurs through needlesticks, human bites, or having. iRfectfous 
material (such as blood or other body fluids) get into existing cut's or 

Ib r a s 10 n s. •; 

The symptoms of HBV infection are very much like a mild "flu". :Initi.ally, 

Ihere is a sense of fatigue, possible stomach pain, loss of appetite,""and ven nausea. As the disease continues to develop, jaundice (a..^di'stinct 
yellowing of the skin) and a darkened urine will often occur. 3-OW®ver, 
eople who are infected with HBV will often show no symptoms for some time. I 

After exposure it can take 2-6 months for Hepatitis B to develop.'j^his, is 
•xtremely important, since vaccinations begun immediately after ex^suf^to 
"he virus can often prevent infection. 

luMAN IMMUNODEFICIENCY VIRUS - Human Immunodeficiency Virus (HIV)."3.sJ the 
newest" of the major bloodborne diseases. HIV is spreading rapidly, and it 

us estimated that by the end of 1992 over two million people in'the-U; S. 
|ill be infected. 

i 
I 
I 
I 

ymptoms of HIV infection can vary, but often include: 

•I?-'-

0 Weakness. o Heartaches. 
0 Fever. o Diarrhea. 
0 Sore Throat. o Other "flu-like" symptoms. 
0 Nausea. 

owever, many people with the HIV virus can show no apparent 
ears after their infection. 

n most cases, contracting the HIV virus ultimately lea-ds to the"die^J^me^ 
f Acquired Immunodeficiency Syndrome (AIDS). This results in the^T^alTdown 

of the immune system, so the body does not have .the ability tq;J|iiht off 

tther diseases. Currently no vaccination exists to prevent infectJo^ojTHlV., 
nd there is no known cure. 

I 
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SITE SPECIFIC HAZARD COMMUNICATION PROGRAM 
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Location Spedflc Hazard Conununications Program/Checklist 

In order to ensure an understanding of and compliance with the Hazard Communication Standard, WESTON will utilize this checklist/document 
(or siffliliar document) in conjunction with the WESTON Written Hazard Communications Program as a means of meeting site or location 
specific requirements. 

While responsibility for activities within this document reference the WESTON Safety Officer, it is the responsibiltiy of all persotmel to effect 
compliance. Responsiblities uttder various conditions can be found within the WESTON Written Hazard Communication Program. 

To ensure that information about the dangers of all hazardous chemicals used by WESTON are known by all affected employees, the following 
hazardous information program has been esUblished. All affected personnel will participate in the hazard conununication program. This written 
program as well as WESTON's Corporate Hazard Communication Program will be available for review by any enqtloyee, employee 
representative, representative of OSHA, NIOSH or any affected employer/employee on a multi-employer site. 

Site or other location itame/address: 
Delta ShiDvard/202 Industrial Blvd. Houma. Louisiana 

Site/Project/Location Matrager: Eric Tate 

Site/Location Safety Officer; Eric Tate 

List of chemicals complied, format: HASP: X Other:_ 

Location of MSDS Files: 
I" HASP ^ 

Training Conducted by (name and date): 

Indicate format of training documentation: Field Log: Other:_ 

Client briefing conducted regarding hazard communication: 

If multi-employer site, indicate luime of affected companies: 

Other employer(s) notified of chemicals, labelling and MSDS information: 

WESTON notified of other employer's or clients hazard communication program as necessary. 

List of Hazardous Chemicals 

A list of known hazardous chemicals used by WESTON persormel must be prepared and attached to this document or in a centrally identified 
location with the MSDS's. Further information on each chemical may be obtained by reviewing the appropriate MSDS's. The list will be 
arranged to enable cross reference with the MSDS file and the label on the container. The SO or location maruiger is responsible for ensuring 
the chemical listing renuins up-to-date. 

Container Labeling 

The WESTON Safety Officer (SO) will verify that all containers received from the chemical manufacturer, importer or distributor for use on 
site will be clearly labeled. 

The SO is responsible for assuring labels are placed where required and for comparing MSDS's and other information with label information 
to ensure correctness. 

Material Safety Data Sheets (MSDS) 

The SO is responsible for establishing and monitoring WESTON's MSDS program for the location. The SO will make sure procedures are 
developed to obtain the necessary MSDS's and will review incoming MSDS's for new or significant health and safety information. He/she will 
see that any new information is passed on to the affected employees. If an MSDS is not received at the time of initial shipment, the SO will 
call the numufacturer and have a MSDS delivered for that prxxluct in accordance with the requirements of WESTON's Written Hazard 
Corrununication Program. 

A log for, and copies of, MSDS's for all hazardous chemicals in use will be kept in the MSDS folder at a location known to all site workers. 
MSDS's will be readily available to all employees during each work shift. If an MSDS is not available, immediately contact the WESTON SO 
or designated alternate. When revised MSDS's are received the SO will irrunediately replace the old MSDS's. 
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Employee Trainii^ and Information 

The SO is responsible for the WESTON site-specific personnel training program. The SO will ensure that all program elements specified below 
are supplied to all affected employees. 

At the time of initial assignment for employees to the work site or whenever a new hazard is introduced into the work area employees will attend 
a health and safety meeting or briefing that includes the information indicated below. 

• Hazardous chemicals present at the worksite 

• Physical and health risks of the hazardous chemicals 

• The signs and symptoms of overexposure 

• Procedures to follow if en^loyees are overexposed to hazardous chemicals 

• Location of the MSDS file and written hazard communication program 

• How to determine the presence or release of hazardous chemicals in the employees work area 

• How to read labels and review MSDS's to obtain hazard information 

• Steps WESTON has taken to reduce or prevent exposure to hazardous chemicals 

• How to reduce or prevent etqtosure to hazardous chemicals through use of controls procedures, work practices and personal protective 
equipment 

• Hazardous, non-routine tasks to be performed (if any) 

• Chemicals within unlabled piping Cif any) 

Hazardous Non-Routine Tasks 

When employees are required to perform hazardous non-routine tasks the affected employee(s) will be given information by the SO about the 
hazardous chemicals he or she may utilize during such activity. This information will include specific chemical hazards, protective and safety 
measures the employee can use and steps WESTON is using to reduce the hazards. These steps include, but are not limited to, ventilation, 
respirators, presence of another employee and emergency procedures. 

Chemicals in Unlabeled Pipes 

Work activities may be performed by employees in areas where chemicals are transferred through unlabeled pipes. Prior to starting work in 
these areas, the employee shall contact the SO at which time information as to; the chemical(s) in the pipes, potential hazards of the chemicals 
or the process involved, and safety precautions which should be taken will be determined and presented. 

Multi-Employer Worksites 

It is the responsibility of the SO to provide other employers with information about hazardous chemicals imported by WESTON to which their 
employees may be exposed, along with suggested safety precautions. It is also the responsibility of SO and the site manager to obtain infomuition 
about hazardous chemicals used by other employers to which WESTON employees may be exposed. WESTON's chemical listing will be made 
available to other enqiloyers as requested. MSDS's will be available for viewing as necessary. 

The location, format and/or procedures for accessing MSDS information must be relayed to affected employees. 
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APPENDIX C 

SAMPLING PROCEDURES 
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1.0 SAMPLING EQUIPMENT DECONTAMINATION: SOP #2006 

1.1 SCOPE AND APPUCAT10N 

This Sundnd Operadaf Pioeedare (SOP) detoiiet 
methods used for 
cnnrMninaiioB, tad _ 
MTnpjtng cqaipact dccoetsiTamtficm iJiuatfaues at 
a hazmdoos twMte site. Pie«es£ia( or onaimiBag 
*T'*tt~TTffltiiiiiHMiTTii is sampled —***'* aad ia 
samples is impoctaat for prematiBf the ioeodactioe 
of emir into sampGaf lesahs sad far prateciiaf the 
health and safety of site persooaeL 

Removtag or amfTaHrmg cootaastaaatt that have 
aconaulated oe sampliag eqaiptaem easnes 
protectioa of persooael from permeattag substaaoes, 

I reduces or rBwiinaifs traasfer of to 
deaa areas, piewM the aaadag of iacompatflrie 
substaacet, aad BiwiimiTes the likcifliood of sample 

1.2 METHOD SUMMARY 

Coataminanu caa be physically remoMed from 
equipmeat, or deactnated by sterilizatioa or 
diiunfeciioB. Gross cootaimaatioo of equipmeat 
requires ^lysical rf^frwitawiiMiina 
abrasive aad ooo-abrasive methods. These include 
the use of brushes, air and aet Muting, and high-
pressure water ricaning. foUowed by a wash/rinse 
process using appropriate rlraning solutions. Use 
of a solvent rinse b required when organic 
contamination b present. 

13 SAMPLE PRESERVATION, 
CONTAINERS, HANDUNG, AND 
STORAGE 

Thb section b not apfdicable to thb SOP. 

1.4 INTERFERENCES AND 
POTENTIAL PROBLEMS 

• The use of dbtPled/deiooixed water 
commooly srailable boa cotamerciai 
vendors may be acceptable for 
decontamination of sampling equipment 

pttwided that it has been verified by 
laboratory aaaiysb to be aaalyu free. 

An potable water supply b not 
aa aceeptable substitiae for tap water. Tap 

auy be used fitom airy muniripal 
system for —i*'*! of 

I solutions. 

Adds aad soKenu uftliTrd in the 
deeoBtamiaatioB t»«pin«rf pote ft** 
MM! safety rbla of iahalatsoa or skin 

aad rabe shippiag caaeerat of 
peraeeatioo or degradatioo. 

The site work plan must address disposal 
of iniwtif^ SObMlOaS. 

Several procedures can be cstabHshrd to 
minimize coouct with waste aad the 
potential for contamination. For example; 

Stress work practices that 
minimize contact with hazardous 
substancft 

Use remote sampling, haatUing, 
and coiuainer-opening techniques 
when appropruie. 

Cover monitoring and sampling 
equipment with proteahcauterbl 
to minimize contamination. 

Use dbposable outer garments 
and disposable sampling 
equipment when appropriate. 

1.5 EQUIPMENT/APPARATUS 

• appropriate persoiul protective clothing 
• Doo-phosphaie detergent 
• selected solvenu 
• long-handled brushes 
• drop cloths/plastic sheeting 
• tra^ cotuainer 
• paper toweb 
• galvanized tubs or buckets 
• tap water 



disiilled/dciooizcd witer 
metal/pUstic containen for storage and 
disposal of contaminated wash solutions 
pressurized sprayers for tap and 

WltCr 
sprayers iar sohcnts 
trash bags 
aluminum foil 
safety giastes or splash shield 
eaefgeaey eyewash bottle 

1.6 REAGENTS 

In many cases, grou contamination can be remoied 
by physical means. The physical drtntuamination 
techniques appropriate for equipment 

f«ii be grouped into two 
categories: abrashe methods a^ noo^brasne 

Abrasive Oeaning Methods 

Abrashe doanhig methods work by rubbing and 
wearing away the lop layer of the surte eontataiag 
the ooniamiaaBL The foUowiag 
are amilabie: 

There ire no reagents used in tht« procedure 
from the actual decontamination solutions and 
solvents. In general, the following sohenu are 
utilized far decontamiaation purposes: 

• 10% nkrie add"' 
• acetone (pesticide grade)'^ 
• hexane (pesticide grade)^ 
• methanol 

(1) 

m 
Only if sample is to be analyzed for trace metals. 
Onfy if sample is to be analyzed for oiganics. 

1.7 PROCEDURES 

As part of the hcahh and safety plan, develop and 
set up a decomamination plan before any personnel 
or equipment enter the areas of potentid exposure. 
The equipraem decontamination plan should 
include: 

• the number, location, and layout of 
decontamiaation stations 

• which decontamination apparatus is needed 

• the appropriate decontamination methods 

• methods far disposal of contaminated 
clothing, apparatus, and solutions 

1.7.1 Decontamination Methods 

Ail personnel, samples, and equipmem leaving the 
contaminated area of a site must be 
decontaminated. Vuious decontamination methods 
will cither physically remme contaminants, 
inaaivatc contaminants by disinfection or 
sterilization, or do both. 

• Mechanicak Mechanical methods 
use brushes of metal or ^ikm. The 
amouiu and type of cootammanu lemoicd 
will vary with the hardaem of bristles, 
length ^ biusbing time, and degree of 
brush contact. 

• Air Blasting: Air blasting is used for 
cleaning large equipment, such as 
bulldozers, drilling rigs or asfer bits. The 
equipment used in air deaaiog 
employs compressed air to fsice abrashe 
material tbrough a nozzle at hi|A%elocities. 
The distance between the aozrie and the 
surface cleaned, as well as the pressure of 
sir, the time of spplicatioo, and the angle 
at which the abrashe strikes the surface, 
determines cleaning ellkieacjt Air blasting 
has several disadvantagec k is unable to 
control the amount of material leauned, k 
can aerate contaminants, and k geuerates 
large amounts of waste. 

• Wet Blasting: Wet blast cleaning, also 
used to clean large equipm^ invohes use 
of a suspended fine abrashe delheied by 
compressed air to the contaminated area. 
The amount of materials feauaed csa be 
carefully controlled by usmg very fine 
abrashes. This method gmcriles a large 
amoulU of waste. 

Non-Atxasive Cleaning Methods 

Non-abrashe cleaning methods work by foidng the 
contamiiuuit off of a surface wdth pressure. In 
general, less of the equipment surface is removed 
using non-abrashe methods. The folkwing non-
abrasive methods are available: 



• Higii-Pitssitre Water This metitod 
cniKtgt of a higii-pfessuie pump, as 
opcrnor-coouolicd directional ncxrzk, and 
a kigh prescure boce. Operatnig prestttre 
anaUjr nngca from 340 to680 atmospheres 
<atm) which relates to flow lates of 20 to 
140 liten per minate. 

• Ukra-Hi^Presaore Water This system 
pcodaces a presnrized water jet (from 
UOOO to 4JQ00 atm). The nkia-high-
prcssore spray remcscs tightly adhered 
loriace fihm The water selodcy ra^es 
from 500 m/sec (1^ atm) to 900 m/sec 
(4/KX) aim). Addhnes caa the 
method. This method is aoc applicable ior 
hind-held cqiiipmtat. 

Disinfection/Rinse Methods 

• Ditinfeaioo: Disiafectams are a practical 
meaxu of iaactivatiag infectious 'ggnre 

• Stcrilizauon: Staadaid sterilization 
methods inwire >»^«»»»^ the equipment. 
Sterilizatioo is impractical U» laige 
equipmeiu. 

" Rinsing: Rinsing removes cootaminaats 
through dilution, physical attractioa, and 
solubilization. 

1.7.2 Reid Sampling Equipment 
Cleaning Procedures 

Solvent rinses are not necessarily required when 
organics are not a contaminant of concern and may 
be ciimmaied from the sequence spedfied below. 
Similarly, an acid rinse u not required if analysis 
does not include inorganics. 

1. Where apidicable, tcdkw physical removal 
procedures spedfied in section L7i 

2. Wash equipraem with a non-phosphate 
deteigem solutioa. 

3. Rinse with tap water. 

4. Rinse with distilled/deionized water. 

5. Rinse with 10% nitric add if the sample will be 
analyzed for trace organics. 

6.' Rinse with distilfed/dpionired water. 

7. Use a sohetu rinse (pesticide grade) if the 
sample will be aaalyzed far organiq , 

8. Air dry the equipment completely. 

9. Rinse agnin with thstfllcd/dfionirrd water. 

Sdecticm of the sohcat far nse in the 
is based on the 

present at the she. Use of a soKent 
ii present 

of 
or 

are 
fractioB 

step 

far lem^ •ohents nsed 
inchide 

water. An acid riaae at^ is required if 
present on rite. If e partifuler mniamiiM 
is not present et the she, the 

ptDcedure listed abone may be 
modified far she specifidtyi The drrontammation 
sohnt used should not be amoef the cocaamiaaau 
of concere at the site. 

Table 1 lists sohcm rinses which may be leqoiied 
far eliminatioo of particular fhrmiraiii After each 
solvent rinse, the equqmieat should be air dried and 
rinsed with dtstiOed/deioiuzed water. 

Sampling equipment that requires the use of plastic 
tubing should be disassembled and the tubing 
replaced with dean tubing, before commencement 
of sampling and betvreea sampling locntkms. 

1.8 CALCULATIONS 

This seoioe is not applicable to this SOP. 

1.9 QUALITY ASSURANCE/ 
QUALITY CONTROL 

Dae type of quality control sample specific to the 
field decootaminatioB process is the riasate blank. 
The rinsate blank pnwides information oo the 
effectneness of the decontammatiou pioceu 
employed in the field. When used in conjunction 
with field blanks and trip blanks, a rinsate blank can 
detect coataminatkm during sample handling, 
storage and sample transportation to the laboratory. 



Table 1: Recommenaed Solvent Rinse for Soluble Contaminants 

SOLVENT SOLUBLE CONTAMINANTS 

Water • Low><hain hydrocarbons 
• Inoiganir compotuids 
• Salts 
• Some organic acids and other polar compounds 

Dilute Acids • Bask (caustk) compounds 
• Amines 
• Hydrazines 

Dilute Bases — for example, detergent 
and soap 

• Metals 
• Addk compounds 
• Phenol 
• Thiols 
• Some nitro and sulfonic compounds 

Oganie Solvents^'* - tor example, 
alcohols, ethers, ketones, aromaties. 
straight-chain alkanes (c.g., hexane), and 
common petroleum products (e g , fuel, 
oil. kerosene) 

• Nonpolar compounds (e.g„ some organic compounds) 

I'), WARNING: Some organic solvents can permeate and/or degrade protective clothing. 

A rinute blank consists of a sample of analytc-frce 
(ix, deionized) vvater which is passed over and 
ihmugh a Held decontaminated sampling device and 
pbccd in a clean sample container. 

Rinsaic blanks should be run for all parameters of 
imcrcst at a rate of 1 per 20 for each parameter, 
even if samples arc not shipped that day. Rinsate 
blanks arc not required if dedicated sampling 
equipment is used. 

1.10 DATA VAUDATION 

This section is not applicable to this SOP. 

1.11 HEALTH AND SAFETY 

When vvorking with potentially hazardous materials, 
Wlo*' U.S. EPA. OSHA and spceine health and 
safety procedures. 

Decontamination can pose hazards under certain 
circumstances even though performed to protca 

health and safety. Hazardous substances may be 
incompatible with decontamination methods. For 
example, the decontamination solution or soKcnt 
may rean with contaminants to produce heal, 
explosion, or toodc products. Decontamination 
methods may be incompatible with clothing or 
equipment: some solvents can permeate or degrade 
protective clothing. Also, decontamination solutions 
and solvents may pose a direct health hazard to 
workers through inhalation or skin contact, or if 
they comhu.st. 

The decontamination solutions and sohcms must be 
determined to be compatible before use. Any 
method that permeates, degrades, or damages 
personal protective equipment should not be used. 
If decontamination methods pose a direa health 
hazard, measures should he taken to protect 
personnel or the methods should be modiHed to 
eliminate the hazard. 



2.0 SOIL SAMPLING:. SOP #2012 

2.1 SCOPE AND APPUCAT10N 

The purpote of das Standard Openuiag Procedure 
(SOP) is to desoibe the procedures for collrrting 
representative soil samples. Analysis of soil samples 
may determtne whether coocentratkms of specie 

prwllirtMitA arrinw IIWJA, nr if 

t »«•<»« of Anil pnllM«Ai»t« present a risk 
to public welfare, or the environmeaL 

2.2 METHOD SUMMARY 

SoQ samples may be eoUeaed using a variety of 
methods and equipment. The methods and 
equipment used are dependent m the depth of the 
desired sample, the type of sample required 
(disturbed versus ludisturbed), and the type of soil. 
Near>surface soils may be easily sampled using a 
spade, trowel, and scoop. Sampling at greater 
depths may be performed using a hand auger, a 
trier, a split-spooix, or, if required, a backhoe. 

2.3 SAMPLE PRESERVATION, 
CONTAINERS, HANDLING, AND 
STORAGE 

Chemical preservation of solids is not generally 
recommended. Refrigeration to 4*C, supplemented 
by a minimal holding time, is usually the b^st 
approach. 

2.4 INTERFERENCES AND 
POTENTIAL PROBLEMS 

There are two primary interferences or potential 
problems associated with soil sampling. These 
include aoss-contamination of samples and 
improper sample collection. Cross>contamination 
problems can be eliminated or minimized through 
the use of dedicated sampling equipment. If this is 
not possible or practical, then decmtamination of 
sampling equipment is necessary. Improper sample 
collection can involve ""wg contaminated 
equipment, disturbance of the matrix resulting in 
compaaion of the sample, or inadequate 
homogenization of the samples where required. 

resulting in variable, non-representative results. 

2,5 EQUIPMENT/APPARATUS 

apling plan 
mMpt/phH plan 
safety equipment, as specified in the health 
and safety plan 
compass 
tape measure 
survey stakes or flags 
CEHlCrS SSd 

ttetd, plastic, or other appropriate 
homogeuization bucket or bowl 
1-quart mtuon jars w/Teflon liners 
Ziploc plastic bags 
logbook 
labels 
chain of custody forms and seals 
field dau sheets 
cooler(t) 
ice 
decontamination supplies/equipment 
canvas or plastic sheet 
spade or shovel 
spatula 
scoop 
plastic or stainless steel spoons 
uowel 
continuous flight (screw) auger 
bucket auger 
post hole auger 
extension rods 
T-bandle 
sampling trier 
thin-wail tube sampler 
Vehimeyer soil sampler outfit 
- tubes 
- points 
- drive head 
- drop hammer 
- puller jack and grip 
backhoe 

2.6 REAGENTS 

Reagents are not used for the preservation of soil 
samples. Decontamination solutions are specified in 



ERT SOP #2006, Sampling Equipment 
Decontamination. 

2.7 PROCEDURES 

2.7.1 Praparatlon 

L Determine the extent of the aamplinf effort, the 
Mmpftng methodi to be employed, and which 
eqnqnent and aappBes are leipiied. 

1 Obtain 
eqmpmeaL 

aamplil^ ""t wmnmilnrin^ 

3. Decontamtaate or predean equipment, and 
ensnre that it is in working order. 

4. Prepara schrdiilrs, and rocirdinitr. with staff, 
die^ and regoiatocy agendea, if appropriate. 

5. Perform a general site survey prior to site entry 
in accordance with the siteHpedfic health and 
safety plan. 

6. Use stakes, booys, or o«ggif to identify and 
mark all HmpKiig locatioos. Consider specific 
site factors, mriiiding extent and natnre of 
mwfwiiwtn fiwpt*. Infjttmi If 

required, the proposed locstiom may be 
adjusted based on site access, property 
boundaries, and surface obstmetioos. All 
staked locations will be utility-deared by the 
property owner price to soil samplmg. 

2.7.2 Sampit Collecdon 

Surface Soil Samples 

CoUea samples from near*surface soil with tools 
such as spades, shovels, and scoops. Surface 
material can be removed to the reqnired depth with 
this equipment, then a ilainleis sted or plastic 
scoop can be used to collect the sample. 

This method can be used m most soil types but is 
limited to umpling near surface areas. Accurate, 
representative samples can be collected with this 
procedure depending on the care and precision 
drmonstrated by the umpling team member. The 
use of a Oat, pointed mason trowel to cut a block of 
the desired soil can be helpful when undisturbed 
profiles are required. A cfmU.. Aed scoop, lab 
spoon, or plastic spoon will suffice in most other 

applications. Avoid the use of devicBS plated with 
chrome or other materials. Plating is particularly 
common with impiefflenu such as potting 
trowels. 

Follow these procedures to coilea surface soil 

L CarefnOy remove the top layer of aad or debris 
to the desired sample depth with a pre<cleaaed 

suel scoop, 
and discards 

Using 1 
plastic spoon, or trowel, 
thin layer of soil from the area 
contact with the spade. 

3. If volatile orgaaie analysis is to be performed, 
transfer a portion of the sample doai^ into an 
appropriate, labeled sample concainar(s) with a 
stainless steel lab spoon, plastic lab spoon, or 
equhmleat and secure the cap(s) tighlly> Plaoe 
the remainder of the sample ineo a stiinlcst 
steel, plastic, or other appropriate 
hamogeidsation container, and smaihocaai^i^ 
to obtain a homogenons sample represeniatne 
of the entire umpling inter^ Then, either 
place the sample into an appropriate, labeled 
contahterfs) a^ secure the cap(s) tightly; or, if 
composite samples are to be coliacied. place a 
sample from another sampling interval into the 
homogentsation container and asix thoroughly. 
When compositing a complete, place the 
sample into appropriate, labeled containerfs) 
and secure the cap(s) tightly. 

Sampling at Depth with Augers and Thin' 
Wall Tube Samplers 

This system nwif^f of an auger, a series of 
a T and a thin*wall tube 

sampler (AppendixA, Figure I). The auger is used 
to bore a bole to a desired sampling depth, and is 
then withdrawn. The sample may be collected 
directly from the auger. If a core sampln is to be 
collected, the auger tip is then replaced wkh a thin-
waU tube sampler. The system is then lowered 
down the bnryhnlf , and driven into the soil at the 
completion depth. The system is withdrawn and the 
core coHcitPd from the thin-wall tube sampler. 

Several types of augers arc available. These 
bucket, continuous (light (screw), and 

posthoie augers. Backet angers are better for direct 



tampie recovery ooce tliey provide a large volume 
of tampie in a than time. When cootiBnoos flight 
aogm are used, the sample can be collected 
directly from the which are nsaaUy at 5-feet 
intervals. -The aabniioas flight aogers are 
saiitfactoiy for nie when a of the 
complete soil cofanaa is desired. Pesthole angers 
have Emked Btahy ior sample eoOectiaB as they are 
designed to cat thromh fibrous, rooted, swampy 
soO. 

FoOow these procaduies for collnting sofl samples 
with the anger and a thioHvall saaqiler. 

L Attach the aqger bit to a drill rod 
and taach the T handle to the drill rod. 

2. Oear the area to be sampled of any surface 
debris (04., twigs, rocks, litter), b may be 
advisable to remove the first 3 to 6 jfrhet of 
surface soil for an area apptoaisnately 6 
in radios aronad the drilling 

3. Begin augermg, periodically removing and 
depositing accamalated soils onto a plastic 
shew spread near the hole. This prevenu 
acddeatal brnshiag of loose material ba^ flown 
the borehole when removing the auger or 
adding drill rods. It also refilling the 
hole, and avoids possible of 
surrounding area. 

4. After reaching the desired depth, slowly and 
carefully remove the auger from boring. When 
sampling directly from the anger, collect sample 
after the anger is removed from boring and 
proceed to Step 10. 

5. Remove auger tip from drill rods and replace 
with a pre*deaned thin^wall tube sampler. 
Install proper cutting tip. 

6. Carefully lower the tube sampler down the 
borehole. Gradually force the tube sampler 
into ^ soil Care should be taken to avoid 
scraping the borehole sides. Avoid hammering 
the drill rods to facilitate coring as the 
vibrations may cause the boring walls to 
collapse. 

7. Remove the tube sampler, and unscrew the drill 
rods. 

8. Remove the cutting tip and the core from the 
device. 

9. Discard the top of the core (approiimately 1 
inch), as this represents mate^ foUfctpd 
before peneiratioo of the layer oi concern. 
Place the rematning core iato the appropriate 
labeled sample ro«itiiner(s). Sample 
homogcniratioo is not retpiirBd. 

10. If volatOe organic analysis is to be perfdraie4 
tnnsier a pctsiaa of the sample dire^ into an 
appropriaie, labeled sample coataiMr(t) vritb a 
iTainlrss steel lab spoon, piattic Ub spooo, ot 
eqnivakm and secure the cap<s) tightly. Place 
the leasaiBder of the sample into a •»•««'>»«« 
steel, plastic, or other appropriaie 
homogta^tino cootainer, and aria thotonghly 
to obtain a bomogeoous sample represeatative 
of the entire sampliag intefvaL Theai. either 
place the sample into an appropriate, labeled 
caniainerfs) a^ secnre the e^s) tightly; or. if 
composite samples ere to be colteed. place « 
sam^ Cram another sampling interval into the 
homogeaizatsoa container and miathoreoghly. 
When cnmposiiing is complete, place the 
sample into the appropriate, labeled 
coniainrtrfs) and secure the c^t) tightly. 

IL If another sample IS to be collected In the tame 
hole, bat at a greater depth, reattach the augm 
bit to the drill and assembly, and foOtiw steps 
3 tbroo^ 11, making sure to deeontaminate 
the auger and tube sampler between samples. 

12. Abandfm the hole according to applicable stsie 
regulations. Generally, shalkw holes can 
simply be backfilled with the reasoved soil 
material 

Sampling at Depth with a Trier 

The system contiwt of a trier, and a T handle. 
The auger is flrivea iato the soil to be sampled and 
used to extract a core sample from the appropriate 
depth. 

Follow these procedures to collect soil samples with 
a sampling trier. 

1. Insert the trier (Appendix A, Figure 2) into the 
material to be sampled at a 0* to 45* angle 
from horizontal This orientation minimizes 
the spillage of sample. 

2. Rotate the trier once or twice to cut a core of 
material 
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2.0 SURFACE WATER SAMPLING: SOP #2013 

2.1 SCOPE AND APPUCATION 

Tbls Standard Opentiag ProcBdme (SOP) it 
applicable to the cpDectkio of rqveseatativc iiquid 
umplrt, both aqueous and aonaqiieoiit from 
streams, rivers, lakes, ponds, lagoons, and snrfam 

sjmiples coQccted from 
de^ as weQ as samples collected from the sar&ce. 

2^ METHOD SUMMARY 

Sampling sitnatkms vary widely and therefore no 
univertal sampling proaainre can be reamnnrndrd 

However, mmpRng of both aqneou and nan* 
aqueous liquids from the above mentioned sources 
is generally of of 
the foQowing samplers or tedmiques: 

• Kemmerer bottle 
• bacon bomb sampler 
• dip sampler 
• direct method 

These sampling techniques will allow for the 
collection ^ representative MmpipHt frtn the 
majority of surface waters and impoundments 
encountered. 

5. Complete the chain of custody form. 

6 Attach custody seals to the cooler prior to 
shipment. 

7. all aampting egmpmpait prinr tn 

the coDcdion of additional samptes, 

2.4 

There are two primary interferences or potential 
problems with surface water sampltng. These 

frftss-mnT»*""'«o^ of samples and 
improper sample coDection. 

INTERFERENCES AND 
POTENTIAL PROBLEMS 

Cross-contamination probleaBS can be 
»t;w.m«tMi «r mitiimlw-d thrwi^ theme of 

dedicated sam|ding eqnipmct. If this is 
not possible or practieaL f^ea 
decontaminatioo of sampGnf oqupmeiit is 
necessary. Refer to ERT SOP #2006, 
c«.«plmg Eqnipmextt Decontammatioa. 

• Improper sample collection can involve 
f qiiipmMit, dltfurfaanee 

of the stream or impoundment substrate, 
•mt «»iwpiitig ia aa obviously disturbed 
area. 

2.3 SAMPLE PRESERVATION, 
CONTAINERS, HANDUNG, AND 
STORAGE 

Following proper decontaminatioo procedures and 
minimiring disturbance of the sample site will 
eliminate these problems. 

Once samples have been ct>Oected, foDow these 
procedures: 

L Transfer the sampie(s) into suitable labeled 
sample containers. 

2. Preserve the sample if appropriate, or use pre-
fn-eserved sample bottles. 

3. Cap the container, put it in a Ziploc plastic bag 
and place it on ice in a cooler. 

4. Record aQ pertinent daU in the site logbook 
and on I field dau sheet. 

2.5 EQUIPMENT/APPARATUS 

Equipment needed for collection of surface water 
samples in chides: 

• Kemmerer bottles 
• haf"n bomb sampler 
• dip sampler 
• IW. and messengers 
• sample bottle preservatives 
• Ziplm bags 
• ice 
• cooier(s) 
• rhBiti ^ custody forms, Celd data sheets 



L Using a properly decontaminated Kemmerer 
book, set campling device so that the 
tampUng end pieces are pulled away from the 
mnpimg tubc, aOowing the substance to be 

IQ p«ac ttirfuigh ttiic 

2. Lower the pie-set sampling device to the 
predeuantDed depth. Avoid bottom 
(Sstorfaaaoe. 

3. When the Kemmerer bottle is at the required 
depth, send down the mcascjiger, dosing the 
sampSof device. 

4. Retrieve the sampler and dtscharge the first 10 
to 20 '"t - {o riMfr any potential 
on the valve. Transfa the sample to the 
appropriate sample cootaiaer. 

Bacon Bomb Sampler 

A bacon bomb sampler (Figure 2, AppencBz A) may 
be used in similar sitoatioos to those ootRnrd for 
thg Kemmerer siampBng are as 
follows: 

L Lower the bacon bomb samplrr carefully to the 
desired depth, allowing the line for the trigger 
to remain slack at aQ tunes. When the desired 
depth is reached, puQ the trigger fine until taut. 

2. Release the trigger Ene ax»d retrieve the 
sampler. 

3. Transfer the sample to the appropriate sample 
container by pullxag the trigger. 

Dip Sampler 

A dip sampler (Figure 3, Appendix A) is nsefnl for 
situations where a sample is to be recovered fiom 
an outfaD pipe or along a lagoon bank where direct 
access is limited. The long handle on such a device 
allows acceu from a discrete location. Sampling 
procedures are as follows: 

L Assemble the device m accordance with the 
manufacturer's instructions. 

2. Extend the device to the sample location and 
coQect the umple. 

3. Retrieve the sampler and transfer the sample to 
the appropriate sample container. 

Direct Method 

For streams, rivers, lakes, and other surface waters, 
the direct method may be milirrd to coOect water 
samples from the surface. This method is not to be 

for f Mpiitig tagrw^ic or Other hnpoondmeats 
where contact with contaminanu are a 

Using adequate protective access the 
««wpBi.gt«rirtMhya|yopriatemeaMS. ForshaQow 
stream statior', coBcct this sam|de under the water 
surface pointing the samide mmamar npaream. 
The most be upstream of the coOcrtor. 
Avoid distiirbing the snbstiate. For Jakes and other 
impoundments, coOect the sample nader the water 
surface avoiding snrface debris and the boat wake. 

When nsi^ the direct method, do not nse pre-
preserved sample bottles as the toDection method 
may dihtte the concentration of preservative 
necessary for proper sample preservation. 

2JB CALCULATIONS 

This is not applicable to this SOP, 

2.9 QUALITY ASSURANCE/ 
QUAUTY CONTROL 

There are no specific quality assuranee aGtivities 
which apply to the implementation of these 
procedures. However, the foDowing general 
QA/OC procedures apply: 

• All must be documented on field data 
or within site logbooks. 

• All must be operated in 
with opcratmg mstmctKms as 

supplied by the msnufactBrer, unless 
otherwise specified in the work plan. 
Equipment checkout and calibration 
activities must occur prior to 
sampiing/operaticm and they must be 

2-10 DATA VAUDATION 

This section is not applicable to this SOP. 



3.0 SEDIMENT SAMPUNG: SOP #2016 

3.1 SCOPE AND APPUCATION 

This Staadvd Opentiag Proceditre (SOP) is 
applicable to the coDectioo of representative 

Analysis of irdhncnt nay 
deterxoine whether cooceatrations of spedhc 

exceed ertablishrd threshold actian 
leveh, or if the ooooeatratioas present a risk to 
public hMith welfare, or the euyuonmcnt 

The methodologies in this procedure are 
apidicabie to the Mmpling of srdhnmt in both 
Oowing and water. They are generic in 
nature and may be modified in whole or part to 
meet the handlmg and analytical requiremenu of 
the . coataminaats of coocera, as weO as the 

presented by the fwpfmg UZM. 
However, if modifications 
documented in the site 
summarizing field activities. 

they should be 
logbook or report 

For the purposes of this procedure, sfdimcntt are 
those minmal and organic maferialt situated 
beneath an aqueous layer. The aqueous layer may 
be either static, as in lakes, poods, or other 
irapoundmenu or flowing, as in rivers and streams. 

3.2 METHOD SUMMARY 

Sediment samples may be recovered using a variety 
of methods and equipment, depending on the depth 
of the aqueous layer, the portion of the sedhnrnt 
profile required (surface versos subsurface), the 
type of sample required (disturbed versus 
undisturbed) and the sediment type. 

Sediment is coQeaed from beneath an aqueous 
layer either directly, using a hand-held device such 
as a shovel, trowel, or auger, or indirectly using a 
remotely activated device such as an Firm an or 
Ponar dredge. FoDowing coDectioo, the sediment is 
placed into a constructed of raert 
material, homogeaizBd, and transferred to the 
appropriate sample contamers. Thebomogenization 
procedure should not be used if sample analysis 
includes volatii;: organics. 

3.3 SAMPLE PRESERVATION, 
CONTAINERS, HANDUNG, AND 
STORAGE 

• Chemica] preservation of solids is generally 
not recommended. Coofing is nsnaSy the 
beat approach, supplemented by the 
appropriate holding time. 

• Wide-mouth glass containers with Teflon-
fined caps are otirnxd for 
samples. The sample volume is a function 
of t^ analytical requirements and wiD be 
specified in the work plan. 

• Transfer srdhnent from the sample 
coDection device to an appropriate sample 
cnntainef nstng a stainlfsa st^ or plastic 
lab spoon or cqnivaleaL If compotite 
lamptrs are coDeiaed, place the 
sampte in a stainlctf st^ piaitic or otlMV 
appropriate compositioo (e:^ Teflon) 
backet, and mix thorou^U^ to obtain a 
homogeneous wmplc representative of the 
entire sampling intervaL Then place the 
sfdhneat sample into labeled containers. 

• Samples for volatile organic analysis must 
be coflected directiy from the bucket, 
before mtxing tbe sample, to lou 
due to vnlatiliration of contamtaaats. 

• Ail sampling devices should be 
decontaminated, then wrapped in 
aluminum foil The sampler sboold remain 
in this wrapping until it is needed. Each 
sampler should be used for only one 
sample. Dedicated samplen for sediment 
c.wipix may be impractical due to the 
large numbtf of sfdlmeat samples which 
may be required and the cost of the 
sam{der. In this case, samplers should be 
cleaned in the field using the 
deenntamjnarion procedure described in 
ERT SOP# 2006, Sampling Equipment 
Derontafninatinn, 



tools such as spades, shovels, and scoops. Surface 
material can be removed to the required depth; 
then a stainless steel or plastic scoop should be used 
to collect the sample. 

This method can be used to collect consolidated 
sediments bat is Ihnhed somewhat by the depth of 
the aqoeoos layer. Accorate, rrprrsmtative samples 
otii be coDciCtrd with this proeninre dqyndhig on 
the care and prmiion dcmoostrated by the sample 
team member. A stainless steel or plastic scoop or 
lab spooo will snflftce in most appBcationi. Care 
shoold be ffltrrrised to avoid the nse of devices 

with or other Plating is 
particularly common with gardes trowels. 

Follow these procedures to collect umples 
with a scoop or trowek 

L Using a predcaned stainless steel scoop or 
trowel, remove the desired ""•«« of 
srdhnrat from the sampling area. 

2. Transfer the Mmpte intr> •« •ppmpriat^ camplr. 

or homogenixatioD container. 

Sampling Surface Sediments with a Thin-
Wall TutDe Auger From Beneath a Shallow 
Aqueous Layer 

This system cftnsitts of an anger, a series of 
estensioo rods, and a T handle (see Fignre 4, 
Appendix A). The auger is drxven into the sediment 
and used to extract a core. A sample of (he core is 
tahen from the appropriate depth. 

Use the following proeedure to collect 
samples with a thin^wilied auger 

L Insert the auger into the material to be sampled 
at a 0* to 45* angle from vertical This 
orientation twiwimrw*^ spillage of the sample 
from the sampler. Extraction of samples may 
require tilting of the sampler. 

2. Rotate the auger once or twice to cut a core of 
material 

3. Slowly withdraw the auger, making sure the 
slot is facing upward. 

4. An acetate core may be inserted into the auger 
prior to sampling, if charaaeristics of the 
sediments or body of water warranL By using 

5. 

this technique, an intaa core can be exiraaed. 

Transfer the sample into an appropriate sample 
or homogenization container. 

Sampling Deep Sediments with 
Augers and Thin-Waii Tube Samplers 
From Beneath a Shallow Aqueous Layer 

This system uses an auger, a sexiet of 
rods, a T handle, and a thin-waB tube sampler 
(Fignre 4, Appendix A). The aoger bores a bole to 
a desired sampling depth and thea is withdrawn. 
The auger tip is thea replaced with a tube core 
sampler, lowered down the borehole, and driven 
into the sediment at the completioo depth. The 
core is then withdrawn and the sample collected. 
This method be used to 

but is somewhat limited by the depth of 
the aqueous layer. 

Several angers axe available which indnde bucket 
and pesthole augers. Bucket aufeta are better for 
direct sample recovery, are fast, and provide a large 
volume of sample. Pesthole aufcn have fimited 
uti&ty for sam^ coDectioa as Ihqr are designed 
more for their ability to cut throsfh fibrous, rooted, 
swampy areas. 

Follow these procedures to follfift sfdhnrnt simples 
with a hand augen 

L Attach the anger bit to a driO extension rod, 
then attach the "T" handle to the driD extension 
rod. 

2. Gear the area to be sampled of any surface 
debris. 

3. Begin angering, periodically removing any 
accumulated sediment from the auger bucket. 

4. Alter reaching the desired dqpth, slowiy and 
careluDy remove the anger from boring. 
(When sampling directly from the auger, collect 
sample alter the auger is removed from boring 
and proceed to Step 10.) 

5. Remove auger tip from driO rods and replace 
with a precleaned thin-waD tube sampler. 
Install proper aitting tip. 

6. Cirelully lower tube sampler down borehole. 
Gradually force tube tampW into sediment 
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subsurface sediments. It consists of a coring device, 
handle, and acetate core tiie following 
procedure: 

1. Assemble the coring device by the 
acetate core into the mwpttwg tube. 

- Insert the 'eggshell* check valve mechanisms 
into the tip of the wwpttwg tube with the 
convex surface positioned the acetate 
core. 

3. Screw the coring point onto the tip of the 
sampling tube. 

4. Screw the handle onto t^f upper end of the 
umpHng tube and add extension rods as 

5. 

6. 

Place the sampler in a perpendicular positioa 
on the material to be 

This sampler may be used with either a drive 
hammer for firm «v*«"Hdatfd or a 
T handle for soft sediments. IflhcThandle 
is used, place downward pressure on the device 
until the desired depth is reached. Rotate the 
sampler to shear off the core of the bottom, 
retrieve the device and proceed to Step 15. 

7. If the drive hanimer is srlfrtfd, insert the 
tapered handle, (drive head) of the drive 
hammer through the drive hrad. 

S. 

9. 

With left hand holding the tube, drive the 
sampler into the material to the desired depth. 
Do not drive the tube further than the tip of 
the hammer's guide. 

Record the length of the tube that penetrated 
the sample material, and the number of blows 
required to obtain this depth. 

10. Remove the drive hammer and fit the keyhole-
like opening on the flat side of the hammer 
onto the drive head. In this position, the 
hammer serves as a handle for the sampler. 

IL Rotate the sampler at least two revolutions to 
shear off the sample at the bonom. 

12. Lower the sampler handle (hammer) until it 
just clears the two ear-iike protrusions on the 
drive head, and rotate about 90*. 

13. Withdraw the sampler by pulling the handle 
(hammer) upwards and Hitlnrigriwg hammer 
from the sampler. 

14. Unscrew the coring point and remove the 
*qg$hcir check valve. 

15. Slide the acetate core out of the "ipW tube. 
The acetate core may be capped at ends. 
The sample may be used in t^ or the 
coBteafs transfiared to a gteel or 
plastic backet and nmed thoroo^ljrto obtain 
a homogrncoos sample representative of the 
entire sampling inter^ 

16. Samples for volatile organic analysis most be 
collected directly from the bucket before mixiiv 
the sample to minim ire, volatffizatkm of 
contaminants 

3.8 CALCULATIONS 

This section is not applicable to this SOP. 

3.9 QUALITY ASSURANCE/ 
QUALITY CONTROL 

There are no spedfie quality assurance activities 
which apply to the implementation of these 
procedures. However, the foDowing OA/QC 
procedures apply: 

L AO dau most be documenied on field dau 
sheets or within site logbooks. 

2. AO instmmentation must be operated m 
accordance with operating inslnMlioot as 
supplied by the mantifscnirer, unless otherwise 
specified in the work plan. Equipment 
checkout and calibration activities must occur 
prior to sampling/operation, and they must be 
documented. 

3.10 DATA VAUDATION 

This section is not applicable to this SOP. 
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2.0 GROUNDWATER WELL SAMPLING: SOP #2007 

2.1 SCOPE AND APPUCATION 

The oiqecdw of this Standard Operatmg Procedure 
(SOP) is to provide general reference infiorsiation 
on sampling ot groundwater wells. This guideline is 
primarily concerned with the collection of water 
samples from the saturated zone of the subsurface. 
Every efiort must be made to ensure that the 
sample is repiesentathc of the zone of 
water being sampled These procedures are 
designed to be used in coniunctioa with analyses for 
the most common types of groundwater 
conraminants (e.g., volatile and semi-vDlatile organic 
compounds, pesticides, metals, biological 
parameters). 

2.2 METHOD SUMMARY 

Prior to sampling a monitoring well, the well must 
be purged. This may be done with a number of 
instruments. The most common of these are the 
bailer, submersible pump, non-gas contaa bladder 
pump and inertia pump. At a minimum, three well 
volumes should be puriged, if possible. Equipment 
must be decontaminated prior to use and between 
wells. Once purging is completed and the correct 
laboratory-cleaned sample containers have been 
prepared, sampling may proceed. Sampling may be 
conducted with any of the above instnunents, and 
need not be the same as the device used for 
purging. Care should be taken when choosing the 
sampling device as some will afliect the ituegrity of 
the sample. Sampling equipment must »!"•» be 
decontaminated. Sampling should occur in a 
progression from the least to most contaminated 
well, if this information is known. 

2.3 SAMPLE PRESERVATION, 
CONTAINERS, HANDUNG, AND 
STORAGE 

The type of analysis for which a sample is being 
collected determines the type of bottle, preservative, 
holding time, and rdtering requirements. Samples 
should be collected directly from the sampling 
device into appropriate laboratory-cleaned 
containers. Check that a Teflon liner is present in 

the cap, if required. Attach a sample idmtifintion 
label Complete a field dau sheet, a of 
custody form and record all pertineru data in the 
site logbook. 

Samples shall be appropriately preserved, labelled, 
logg^ and placed m a cooler to be at 
4*C Samples must be shipped vrell befcKC the 
kftMi'tig time is over and ideally should be shqiped 
within 24 hours of sample mllmioB, It is 
imperative that these samples be shipprd or 
dehveied daily to the analytical laboratory m order 
to ^ tirae available for the laboratory to 
perform the analysis. The bottles should be shifgied 
with tdrquarr parking and cooling to ensure that 
they arrive intact. 

Certain frtwHirioM may require special handling 
techniques. Fbr examplk featmeiu of a aamfde for 
volatile organic (VQA) analysis with sodium 
thinmUfate pceservatire is required if there k 
residual chforine in the water (such at pobfic water 
supply) that could cause tree radkud 
and change the identity of the original i 
However, sodium thiosulCate should not be med if 
chlorine is not presertt in the watec Special 
requirements must be determined prictt to 
conducting fieldvrorL 

2.4 INTERFERENCES AND 
POTENTIAL PROBLEMS 

2.4.1 General 

The primary goal of groundwatcT sampling k to 
obtain a representative sample of the groundwater 
body. Analysk can be compromised by field 
personnel in two primary ways: (1) taking an 
unrepresentative sample, or (2) by incorrect 
handling of the sample. There are numerous wq« 
of introducing foreign contaminants into a sample, 
and these must be avoided by fbHowmg strict 
sampling procedures and only utilizing trained field 
personnel 

2.4.2 Purging 

In a non-pumping woU, there will be little or no 
vertical mixiag of the water, and stratification wiD 



occur. The ««11 water in the screened section will 
mix with the groundwater due to normal flow 
patterns, but the well water abow the screened 
^frtinn will remain isnlitcdt become <tiignant and 
lack the VQAs lepiesentathe of the groundwater. 
Sampling penotmel should realize that stagnant 
water may '•""ram foreign material inadwrtently or 
deliberately tntrndnrrd from the surface, resulting 
in an samp'e. To saiisguard 
against Doniepreseiitatiwe stagnant water, 
follow guideliiies during Mmpimg-

• As a general rule, all monitoring wells 
shoold be pumped or bailed prior to 
catnpKng Ptuge Water shtmld be 
containerized on site or handled as 
specified in the site-speoiic pipject plan. 
Evaenation of a minhnnin of c«e vohune of 
water in the well rasing, and preferably 
three to five volumes, is recommended for 
a representathc sample. In a high-yielding 
ground water formation and wfaere there is 
no ctagMiit water in the well above the 
screened section, evacuation prior to 
sample withdrawal is not as criticaL 
Howevei; in all cases where the mooitcmng 
dau is to be used for enforcement actions, 
evacuation is 

• For wells that can be pumped or bailed to 
dryness with the equipment being used, the 
well should be evacuated and allowed to 
rectwer prior to sample withdrawal If the 
recovery rate is fairly rapid and the 
schedule allows, evacuation of more than 
one volume of water is preferred. If 
recovery is slow, sample the well upon 
recovery after one evacuation. 

• A nonrepresentathe sample can also result 
from excessive pre-pumping of the 
monitoring well Stratification of the 
leachate concentration in the groundwater 
formation may occur, or heavier-than-water 
compounds may sink to the lower portions 
of the aquifer. Excessive pumping can 
dilute or increase the contaminant 
concentrations from what is representative 
of the sampling point of interest. 

2.4.3 Materials 

Samplers and evacuation equipment (bladders, 
pumps, bailers, tubing, etc.) should be limited to 

those made with stainless steel Teflon, and glass in 
areas wfaere conccatrations are cxpeaed to be at or 
near the detection limit. The tendency of oiganics 
to leach into and out of many materials make the 
selection of materials critical for trace analyses. 
The use of plastics, such as PVC or poiyethyiene, 
should be avoided when analyzing for organics. 
However, PVC may be used for evacuation 
equipment as it will not come in contact with the 
sample. 

Table 2 on page 7 discusses the advantages and 
disadvantages of certain equipment. 

2.5 EQUIPMENT/APPARATUS 

2.5.1 General 

water level mdicator 
• electric sounder 
• steel upe 
- transducer 
• reflection sounder 
. airline 
depth sounder 
appropriate keys for well cap focks 
st^ brush 
HNU or OVA (whichever is most 
appropriate) 
lo^xwk 
calculate^' 
field dau sheets 
chain of custody forms 
forms and seals 
sample containers 
Engineer^ rtiie 
sharp knife (locking blade) 
tool bcK (to include at least: screwdrivers, 
pliers, hacksaw, hammer, flashlight, 
adjusuble wrench) 
leather work gloves 
appropriate health and safety gear 
5-^on pail 
plastic sheeting 
shipping containers 
packing materials 
bolt cutters 
Ziploc plastic bags 
containers for evacuation of liquids 
decontammation solutions 
tap water 
non-phosphate soap 
several brushes 



Table 2: Advantages and Disadvantages 
of Various Groundwater Sampling Devices 

Device Advantages Disadvantages 

Bailer • Tlie only practical iimitaticms are size and 
wiat^rialc 

• No pcmer source needed 
• PortaUe 

• Transfer of sample may cause aeration 

! 

sample is in bailer 
• Reattily available 
• Remows stagnant water first 
• Rapid, simple method for rennwing small 

volumes of purge water 

Submersible 
Pump 

1 

• Portable; can be tised on an unlimited number 
of wells 

• Relatively high pumping rate (dependent on 
depth and size of pump) 

• Generally very reliable; does not require 
priming 

• Potential for efEccts on analysis of trace 
oiganics 

• Heavy and cumbersome, particularly in 
deeper wells 

• Expcnsiw 
• Pcnwr source needed 

• Impractical in low yieldii^ or shallow wells 

Non-Gas Contact 
Bladder Pump 

• Maintains integrity of sample 
• Easy to use 

• Difficult to clean althoo^ dedicated tubing 
and bladder may be used 

• Only useful to apprtsdmately 100 feet in 
depth 

• Supply of gas for operation (bottled gas 
and/or compressor) is difficult to obtain 
and is cumbersome 

Suction Pump • Portable, inexpensive, and readily available • Only useful to apprtsdmately 25 feet or less 
in depth 

• Vacuum can cause loss of dissolved gases 
and volatile organics 

• Pump must be primed and vacuum is often 
difficult to maintain 

• May cause pH modification 

Inertia Pump • Portable, inexpensive, and readily available 
• Rapid method for purging relatively shallow 

wells 

• Only useful to apprtsdmately 70 feet or less 
in depth 

• May be time consuming to use 
• Lat»r intensive 
• WaXerra pump is only cffeaive in 2-inch 

diameter wells 

7 



• pails or tubs 
• aluminuxn foil 
• garden sprayer 
• prcscrvatiMM 
• distilled or deionized water 

2.5^ Bailer 

• clean, decontaminated bailer(s) of 
appropriate »nri constructioa material 

• i^loo line, enough to dedicate to each «cll 
• Teflon-coated bailer wire 
• sharp 
• aluminum foO (to wrap clean bailers) 
• 5-galkm bucket 

2.5.3 Submersible Pump 

• pump($) 
• generator (110, 120, or 240 wit) or 12-volt 

battery if inaccessible to field whide 
• 1-inch black PVC coil pipe - enou^ to 

dedicate to each well 
• hose damps 
• safety cable 
• tool bcK supplement 

- pipe wrenches, 2 
- wire strippers 
- electrical tape 
- heat shrink 
• hose connectors 
• Teflon Upe 

• winch or pulley 
• gasoline for generator 
• flow meter with gate vahe 
• 1-inch nipples and various plumbing (i.e., 

pipe connectors) 

2.5.4 Non-Gas Contact Bladder Pump 

• non-gas contact bladder pump 
• compressor or nitrogen gas tank 
• batteries and charger 
• Teflon tubing -- enough to dedicate to each 

well 
• Swagelock fitting 
• toolbox supplements - same as 

submersible pump 

2.5.5 Suction Pump 

• pump 
• black coil tubing ~ enough to dedicate to 

• gasoline — if required 
• toolbcK 
• plumbing fillings 
• flow meter with gate valve 

2.5.6 Inertia Pump 

• pump assembly (WaTerra pump, piston 
pump) 

• S-gaUoD bucket 

2.6 REAGENTS 

Reagems will be utilized for preservation of samples 
affd for cf sampling equipmcoL 
The preservation required is specified by the 
analysis to be performed. Oecontaminatioo 
solutions are spediied in ERT SOP #2006, 
Sampling Equipment Decontamination. 

2.7 PROCEDURES 

2.7.1 Preparation 

L Determine the extent of the sampling effort, 
the sampling methods to be employed, and 
which equipment and supplies are needed. 

2. Obtain necessary sampling and monitoring 
equipment. 

3. Decontaminate or prcdcan equipment, and 
ensure that it is in working order. 

4. Prepare scheduling and coordinate with staff, 
dicnts, and regulatory agency, if appropriate. 

5. Perform a general site survey prior to site entry 
in accordance with the sitc-spceifie health and 
safety plan. 

6. Identify and mark all sampling locations. 

2.7.2 Reld Preparation 

L Start at the least contaminated well, if known. 

2. Lay plastic sheeting around the well to 
minimize likelihood of contamination of 
equipment from soil adjacent to the veil. 

each veil 



3. Remove locking «ell cap, note location, time of 
day, and date in Celd notebook or an 
appropriate log form. 

4. Remowe «dl casing cap. 

5. Screen headspace of «eU with an appropriate 
monitoring ioatrnment to determine the 
presence of wlatile organic compouads and 
record in site logbook. 

6. Lowr water level measuring device or 
eqoivaleat (Le., permanently installed 
transducers or airline) WBO water 
surface is encountered. 

7. Measure distance from water surface to 
reference measuring point on well casing or 
protective barrier post and record in site 

' logbook. Alteniatrveiy, if there is no reference 
point, note that water level measmemeitt is 
from top of tteel casing, top of FVC riser pipe, 
from ground surface, or some other position cm 
the well head. 

8. Measure total depth of well (do this at least 
twice to confirm mcasurcmciu) «nW record in 
site logbook or on log form. 

9. Calculate the volume of water in the well and 
the volume to be purged "<«ng the 
m Section UL 

10. Select the appropriate purging and sampling 
equipment 

2.7.3 Evacuation of Static Water 
(Purging) 

The amount of flushing a well reeerves prior to 
sample collection depends on the intent of the 
monitoring program as well as the hydrogeologic 
conditions. Programs where overall quality 
determination of water resources are involved may 
require long pumping periods to obtain a sample 
that is representative of a large volnme of that 
aquifer. The pumped volume can be determined 
prior to sampling so that the sample is a composite 
of known volume of the aquifer, or the well fwn be 
pump>cd until the stabilization of parameters such as 
temperature, cicctrica] conductance, or pH 
occurred. 

However, monitoring for defining a contaminant 
plume requires a lepresentatne sample of a small 
volume of the aquifer. These circumstances require 
that the well be pumped enough to remmc the 
«t«g,.ant water but not enough to induce flow from 

aieas. Generally, three well vohimea are 
^-ifeetive. or rslnitatioos can be aaade to 
on the basis of the aquifer parameter* 

and well dimeasioas, the appropriate volume to 
lemtwe prior to sampling. 

During water level measurements msy be 
taken legnlarly at 15- to 30-secaiid intervals. This 
dau may be nsed to cornpotc aquifer transmissivity 
and other hydraulic characteristics. 

The CoQowing VMSU evacuation devices are most 
commooiy used. Other evacuation devices arc 
avaihdiie, but hawe been omitted in this discussion 
due to their limited use. 

Bailer 

Bailers are the simplest purging device used and 
have mai^ advantage!. They generally etauia of a 
rigid ienfl^ of tube, usually with a bail check^aho 
at the bottom. A fine is used to kiwer the bailer 
into the well and retrieve a volume of watcn The 
three most common types of baDcr aie PVC, 
Teflon, and stamlfsss ste^ 

This manual method of purging is bett suited to 
shallow or narrow diameter wdUs. For deem larger 
diameter wells which require evr ruatioB of large 
volumes of water, other mechanical devices may be 
more appropriate. 

Railing equipment includes a clean dccontaminaird 
bailer. Teflon or nylpn line, a sharp knife, and 
plastic sheeting. 

L Eietermine the volume of water to be purged as 
described in Section 2.12, Field Preparalton. 

1 Lay plastic around the well to prevent 
nrntmminmtitm of the baifer line with foreign 
materials. 

3. Attach the Ime to the bailer and lower until the 
bailer is completely submerged. 

4. Pull bailer out ensuring that the line either falls 
onto a clean area of piastre shrcting or never 
touches the ground. 



6. 

Empty the bailer mto a pail until full to 
determine the number of bails necessary to 
achieve the required purge volume. 

Thereafter, pour the water into a container and 
dispose of pui]ge waters as specified in the site-
specific prpjea plan. 

Submersible Pump 

Submersible pumps are generally constructed of 
plastic, rubber, and metal paru which may the 
analysis of samples for certain trace oiganics and 
inorganics. As a consequence, submersible pumps 
may not be appropriate for investigations requiring 
analyKS of samples for trace contaminants. 
Hcuever, thc^ are still useful for pre-sample 
purging. Honevcr, the pump must haw a check 
valve to prevent water in the pump and the pipe 
from rushing back into the vwlL 

Submersible pumps generally use one of two types 
of power supplies, either electric or compressed gas. 
Electric pumps can be powered by a 12-volt DC 
rechargeable battery, or a 110- or 220-voit AC 
power supply. Those uniu pcnwred by compressed 
gas normally use a small electric compressor which 
also needs 12-volt DC or 110-volt AC power. They 
may also utilize compressed gas from bottles. 
Pumps differ according to the depth and diameter 
of the monitoring wells. 

1. Determine the volume of water to be purged as 
described in section 1.12, Field Preparation. 

2. Lay plastic sheeting around the well to prevent 
contamination of pumps, hoses or lines with 
foreign materials. 

3. Assemble pump, hoses and safety cable, and 
lower the pump into the well. Make sure the 
pump is deep enough so that purging does not 
evacuate all the water. (Running the pump 
without water may cause damage.) 

4. Attach (low meter to the outlet hose 
measure the volume of water purged. 

to 

5. Attach power supply, and purge veil until 
spcciried volume of water has been evacuated 
(or until field parameters, such as temperature, 
pH, conduaivity, etc. have stabilized). Do not 
alicw the pump to run dry. If the pumping rate 

6. 

exceeds the well recharge rate, lower the pump 
further into the well, and continue pumping. 

Collect and dispose of purge waters as specified 
in the site-specific project plaiL 

Non-Contact Gas Bladder Pump 

For this procedure, an ail stainless-steel and Teflon 
Middieburg-squeeze bladder pump (e.g., lEA, 
HMCO, Well Wizard, Geoguard, and others) b 

to provide the least amount of material 
mti-rfrjpmf. to the sample (Bareeiooa, 1985). 
Water comes buo contact with the tntide of the 
bladder (Teflon) and the sample tubing, also Teflon, 
that may be dedicated to each well Some weUs 
may have permanently installed bladder pumps (Len 
Well Wizard, Geoguard), that will be used to 
sample for all parameters. 

L Assemble Teflon tubing, pump and charged 
control boBL 

2. Use the same procedure for purging with a 
bladder pump as for a submersible pump. 

3. Be sure to adjust flow rate to prevent violent 
jolting of the hose as sample b drawn in. 

Suction Pump 

There are many difEerent types of suction piunps. 
They include: centrifugal, peristaltic and diaphra^ 
Diaphragm pumps can be used for well evacuation 
at a fast pumping rate and sampling at a kwv 
pumping rate, llie peristaltic pump b a low-volume 
pump that uses rollers to squeeze the flexible 
tubing, thereby creating suction. Thb tubing can be 
dedicated to a well to prevent cross-contamination. 
Pciistaltic pumps, however, require a powor source. 

L Assemble the pump, tubing, and power source 
if necessary. 

2. To puige with a suction pump, follow the exact 
procedures outlined for the submersible pump. 

Inertia Pump 

Inertia pumps, such as the WaTerra pump and 
piston pump, are manually operated. They arc 
appropriate to use when wclb arc too deep to bail 
by hand, but are not inaccessible enough to warrant 
an automatic (submersible, etc) pump. These 
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pumps arc made of plastic and may be cither 
decontaminated or discarded, after use. 

L Detenniae the whune of water to be purged as 
described in Section 2.7,2, Field Preparation. 

1 Lay plastic shrrting aioond the well to piewiu 
contaminatkm of pump* or boser with foreign 
materials. 

3. Assemble pomp, and kmcr to the appropriate 
depth in tlm well 

4. Begin pumping manually^ water into 
a 5-galloa bucket (or other graduated vessel). 
Purge until specified Hdume of water has been 
evacuated (or nndl field parameters such as 
temperature, pH, conductivity, etc. have 

^ stabilized). 

5. Collect and dispose of purge waters as specified 
in the site-spe^K pipjea plan. 

2.7.4 Sampling 

Sample withdrawal methods require the use of 
pumps, compressed air, bailers, and samplers. 
Ideally, purging and sample withdrawal equipment 
should be completely inert, economical to use, easily 
cleaned, sterilized, reusable, able to operate at 
remote sites in the absence of power resources, and 
capable of delivering variable rates for sample 
collection. 

There arc several faaors to take into consideration 
when choosing a sampling device. Care should be 
taken when reviewing the advantages or 
disadvantages of any one device. It may be 
appropriate to use a different device to sample than 
t^t which was used to purge. The most common 
example of this is the use of a submersible pump to 
purge and a bailer to sample. 

Bailer 

The posithe-dispiacement volatile sampling bailer 
(by GPI) is perhaps the most appropriate for 
coUectioD of water samples for vol^e analysis. 
Other bailer types (messenger, bottom fill, etc.) are 
less desirable, but may be mandated by cost and site 
conditions. Generally, bailers can prtwide an 
acceptable sample, providing that sampling 
personnel use extra care in the collection process. 

L Surround the monitoring well with clean plastic 
Ihecting. 

2. Atuch a line to the bailer. If a bailer was used 
for purgiag, the same bailer and line may be 
used for sampling. 

3. Lower the bailer slowly and gently into the 
well, care not to shake the casing sides 
or to Tr'"** bailer into the water. Stop 
lowering at a point adjacent to the screen. 

4. Allow bailer to fin and then slowly and gently 
retrieve the bailer fiom the well, awjiding 
conuct with the rasing, so as not to Imock 

of rust or other foreign materials into 
the baikn 

5. Remove the cap from the sample container and 
place it on the plastic sheet or in a location 
where it wiU not become contaminated See 
Section 2.7.7 for special considerations on VOA 
samples. 

6. Begio pouring slowly from the bailer. 

7. FQter and preserve samples as required by 
sampling plan. 

8. Cap the sample container tightly and place pre-
labeled sample container in a carrier. 

9. Replace the veil cap. 

10. Log all samples in the site logbook and on field 
data sheets and label all samples. 

XL Package samples and complete necessary 
paperwork. 

12. Transport sample to decontamination zone to 
prepare it for transport to analytical laboratory. 

Submersible Pump 

Although it is recommended that samples not be 
collected with a submersible pump due to the 
reasons stated in Section 2.4, there are some 
situations where they may be used. 

L Allow the monitoring well to recharge after 
purging^ keeping the pump just above the 
screened section. 

11 



1 Anach gate vai\c to hose (if not already fitted), 
and reduce flow of water to a manageable 
ifiimpiing rate. 

3. Assemble the appropriate bottles. 

4. If no gate vahe is available, run the water down 
of a rlMii jar fiD cympl^. 

bottles from the jar. 

5. Cap the sample rrmf tightly and place pie-
labe.led tam^ cnntahirr in a carrier. 

6. Replace the well cap. 

7. Log an samples in the site logbook and on the 
Geld data sheets and label all samples. 

8. Package »»mpi^ and complete necessary 
paperwork. 

9. Transport sample to decontamination zone for 
preparation Cor transport to analytical 
laborattvy. 

10. Upon completion, temow pump and assembly 
and fiilly «t«'r""tamhiHr prior to imo the 
next sample wolL Dedicate the tubing to the 
hole. 

Non-Gas Contact Bladder Pump 

The use of a non-gas conuct posithc displacement 
bladder pump is often mandated by the use of 
dedicated pumps installed in wells. These pumps 
are also suitable Cor shaOow (less than 100 Ceet) 
wells. They are somewhat Hifflmh to dean, but 
may be used with dedicated sample tubing to avoid 
deaning. These pumps require a povwr supply and 
a compressed gas supply (or compressor). They 
may be operated at variable flow and pressure rates 
making them ideal Cor both purging and sampling. 

Barcelona (1984) and Nielsen (1985) report that the 
non-gas contact posithc displacement pumps cause 
the least amouiu of alteration in sample integrity as 
compared to other sample retrieval methods. 

L Allow well to recharge after purging. 

1 Assemble the appropriate bottles. 

3. Turn pump on, increase the cvde time and 
reduce the pressure to the that will 
allow the sample to come to the surface. 

4. r'jp the sample container tightly and place pre-
labded sample contamer in a carrier. 

5. Replace the well cap. 

6. Log all samples in the site logbook and oo fidd 
data sheets and label all samples 

7. Package samples and complete necessary 
paperwork. 

8. Transport sample to decontamination zone Cor 
- preparation Cor transport to analytical 
laboratory. 

9. On completion, remcre the tubing from the 
well and either replace the Teflon tubing and 
bladder with new dedicated tubing and bladder 
or rigtwously decontaminate the existing 
wiatffriiik 

10. Collect non-filtered samples diiectly from the 
outlet tubing into the sample bottle. 

IL For filtered samples, connect the pump outlet 
tubing directly to the filter unk. The pump 
pressure should remain decreased to that the 
pressure build-up on the filter does not blow 
out the pump bladder or displace the filter. 
For the Geotech barrel filter, no actual 
ronnfct«0"« are necessary to this is not a 
concern. 

Suction Pump 

In view of the limiutions of suction pumps, they are 
not recommended for sampling purposes. 

Inertia Pump 

Inertia piunps may be used to collect samples. It is 
more common, however, to purge with these pumps 
and sample with a bailer. 

L Following wcU evacuation, allow the well to 
recharge. 

2. Assemble the appropriate bottles. 
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3. Since these pumps are manually operated, the 
Qow rate may be regulated by the sampler. 
The sample may be discharged £rom the pump 
outlet directly into the appropriate sample 
cootiincr. 

4. Cap the sample mntahier tightly and place pre-
labeled sam^ mntainer in a 

5. Replace the well cap. 

6. Log all samples in the site logbook and on field 
data •«"! label all 

7. Package samples and complete necessary 
paperwrrk. 

8. Transport sample to decnntaminarioc zone £or 
I preparation for transport to analytical 

laboratory. 

9. Upon completion, remow ptrmp and 
decontaminate or discard, as appropriate. 

2.7.5 RIteiing 

For samples that require filtering, sttch as samples 
which will be analyzed for total metals, the iUter 
must be decontaminated prior to use and benwen 
uses. Filters work by two methods. A barrel filter 
such as the 'Geotech* filter work^ with a bicycte 
pump, which is used to build up positne pressure m 
the chamber mnfiwtng the The sample is 
then forced through the filter paper (minimum size 
0.45 mn) into a jar placed imdemeath. The barrel 
itself is filled manually from the bailer or directly 
via the hose of the sampling pump. The pressure 
must be maintained up to 30 psi by periodic 
pumping. 

A vacuum type filter inwoKes two chambers, the 
upper chamber contains the sample and a filter 
(minimum size 0.45 pm) divides the chambers. 
Using a hand pump or a Gilian type pump, air is 
withdrawn from t^ lower chamber; creating a 
vacuum and thus causing the sample to move 
through the filter into the lower chamber r^iere it 
is drained into a sample jar, repeated pumping may 
be required to drain all the sample irUo the lower 
chamber. If preservation of the sample is necessary, 
this should be done after filtering. 

2.7.5 Post Operation 

After all samples are collected and presened, the 
sampling equipmem should be decontaminated prior 
to t«TK»'E another well This will prevent 
aoas-coataminatioo of equipment and monitoring 
wells between locations. 

L Decontaminate all equipmeru. 

Z HepiMCC sampling equipment in storage 
cootiiDcn. 

3. Prepare and transport water samples to the 
laboratory: sample documentation and 
IWITK sure ate properly pirlrrd for 

2.7.7 SpedaJ Considerations for VOA 
Sampling 

The proper collection of a sample for wolatib 
organics requires disturbance of the sample 
to limit volatilization and therefore a lott of 
volatiles from the sample, 

Sample retrieval systems suitable for the valid 
fAlbrTKHf of volatile organic samples are: positiw 
displacement bladder pumps, gear driven 
submersible pumps, syringe samplers and bailers 
(Bareelona, 1984; Nielsen, 198^. Field conditions 
and other iHicirMtitc wiQ limit the choice of 
appropriate systems. The focus of concern most be 
to provide a valid sample for analysis, one which has 
been subjected to the least amount of tnrbulenoe 
possible. 

The following procedures should be followed: 

L Open the vial, set cap in a clean place, and 
the sample during the middlo of the 

cycle. When collecting duplicates, collect both 
samples at the same time. 

2. Fin the vial to just ovcrflcwing. Do not rinse 
the vial, nor eeessireiy overfill it. There 
should be a convex meniscus on the top of the 
vial 

3. Check that the cap has not been contaminated 
(splashed) and carefully cap the viaL Place the 
cap directly over the top and screw down 
firmly. Do not cwenighten and break the cap. 
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4. Invert the vial and tap gently. Observe vial for 
at least 10 seconds. If an air bubble appears, 
discard the sample and begin again. It is 
imperative that no entrapped air is in the 
sample viaL 

5. Immediately place the vial in the protective 
foam sleeve and place into the cooler, oriented 
so that it is lying on its side, not straight op. 

6. The holding time for VQAs is 7 days. Samples 
should be sapped or deiiveied to the laboratory 
daily so as not to eiceed the holding time. 
Ensure that the samples remain at 4*C, but do 
not allow them to freeze. 

2.8 CALCULATIONS 

There are no calculations necessary to implement 
this procedure. However, if it is necessary to 
calculate the volume of the well, utilize the 
following equation: 

Well volume » nr% (d) [Equation 1] 

where: 
n 
r 
h 

cf 

P« 
radius of monitoring well (feet) 
height of the water column (feet) 
[This may be determined by 
subtraaing the depth to water 
from the total depth of the well as 
measured from the same reference 
poinL] 
conversion faaor (gal/ft^) = 7.48 
gal/ft' [In this equation, 7.48 
gal/ft' b the necessary conversion 
faaor.) 

Monitoring veils are typically 2, 3, 4, or 6 inches in 
diameter. If >ou know the diameter of the 
monitoring veil, there are a number of standard 
conversion faaors which can be used to simplify the 
equation above. 

The volume, in gallons per linear foot, for various 
standard monitoring veil diameters can be 
calculated as follows: 

V = nr (cf) [Equation 2) 

where: 
v = volume in gallons per It""'' foot 
n = pi 
r radius of monitoring well (feet) 
cf = conversion faaor (7.48 gal/ft*) 

For a 2-inch diameter veil, the volume in gallons 
per linrar foot can be calculated as foUows: 

v - nr^ (cf) [Equation 2] 
- 314(1/12 ft)' 7.48 gal/ft* 
- 0JL632 gal/ft 

Remember that if you have a 2-inch diameter, veil 
you must convert this to the radios in fieet to be 
able to use the equation. 

The volume in gallons per linear foot for the 
common monitoring veils are as follows: 

Well Diameter 

2 inches 
3 mches 
4 inches 
6 inches 

V fn^lumc in gal/ft.) 

01632 
03672 
0AS28 
L4688 

If you utilize the conversion faaors abcae. Equation 
1 should be modified as follows: 

Well volume « (h)(v) [Eqiutkm 3] 

where: 
h 
v 

2.9 

height of water column (feet) 
volume in gallons per linear foot as 
calculated from Equation 2 

QUALITY ASSURANCE/ 
QUALITY CONTROL 

There arc no specific quality assurance aaivitics 
which apply to the implemenution of these 
procedures. However, the following general OA 
procedures apply: 

• All data must be documented on field data 
sheets or within site logbooks. 

• All instrumentation must be operated in 
accortiance with operating instruaions as 
supplied by the manufaaurer, unless 
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5.0 WATER LEVEL MEASUREMENT: SOP #2151 

5.1 SCOPE AND APPUCATION 

The purpose of this Standsrd Operating Procedure 
(SOP) is to set guidelines for the detenninatioo of 
the depth to water in an open borehole, 
borehole, monitoring well or piezometer. 

Generally, water level from 
boreholes, piezometers, or monitoring wells are 
used to construct water taUe or potentiometric 
surface orips. Therefore, all water level 
measuremenu at a given site should be coUeaed 
within a 24>bour period. Cmain situations may 
necessitate that all water level measurements be 

within a shorter time imervaL These 
situations may include: 

• the magnifudr of the observed changes 
between wells appears too large 

• atmospheric pressure 

• aquifers which are tidally influenced 

• aquifers affected by river stage, 
impoundments, and/or uniincd ditches 

• aquifers stressed by intermittent pumping 
of production wells 

• aquifers being actively recharged due to 
predpitation events 

5.2 METHOD SUMMARY 

A survey mark should be placed on the casing for 
use as a reference point for mcasuremenL Many 
times the lip of the riser pipe is not flat. Another 
measuring reference should be located on the grout 
apron. The meastuing point should be documented 
in the site logbook and on the groimdwater level 
data form (see Appendix C). 

Water levels in piezometers and monitoring wells 
should be allowed to stabilize for a minimum of 24 
hoius after well construction and development, pritjr 
to measurement. In low yield situations, recovery 
may take longer. 

Working with decontaminated equipment, proceed 
from the to the most contaminated wells. 
Open the well and monitor headspace with the 

monitoring to determme the 
presence of volatile organic compounds. Lower the 
water level measurement device into the weQ until 
water surface or boaom of casing is encountered. 
Measure from water surface to the 
reference p""* on the wefl casinf and record in the 
site logbook and/or groundwater level data lorm. 
Remove all downhoie equipment, decontaminate as 
necessary, and replav well casing cap. 

5.3 SAMPLE PRESERVATION, 
CONTAINERS, HANDUNQ AND 
STORAGE 

This section is not applicable to this SOP. 

S.4 INTERFERENCES AND 
POTENTIAL PROBLEMS 

The chalk used on 
contaminate the well 

steel tape may 

racrading water may i^xcure the water 
mark or cause it to be inaccurate. 

Many types of electric sounden ose metal 
indicators at 5-foot intervals aroond a 
conducting wire. These intervals tfaoold be 
checked with a surveyor's tape to ensure 
acovacy. 

If there is oil present on the water, it can 
insulate the contacts of the probe on an 
electric sounder or give false readings due 
to thickness of the oil Determining the 
thickness and density of the oil layer may 
be warranted, in order to determine the 
correct water IcvcL 

Turbulence in the well and/or rasrading 
water make water level determination 
difficult with cither an electric sounder or 
steel tape. 
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Aa airiiac measures drawdowa dunag 
pumping. It is oniy accurate to 03 foot 
unless it is calibrated for various 
"drawdowns". 

5.5 EQUIPMENT/APPARATUS 

There are a ninnber of devices which can be used to 
tneasnre water ievek, such as steel tape cr airiiaes. 
The device should be adequate to attain an accnracy 
of QJOl feeL 

The following equqiment is needed to measure 
water levels: 

• air monitoring equipment 
• water level measurement device 
• dectronie water level indicator 
• metal tape measure 
• atrtnw 

• Steel t^ 

• ruler 
• notebook 
• paper towels 
• derontamination solution and equipment 
• groimdwater level forms 

5.6 REAGENTS 

No chemical reagenu are used m this procedure, 
with the ezceptMO of decontamination cnlmiftnc 
Where decontamination of equipment is required, 
refer to ERT SOP #2006, Sampling Equipment 
Decontamination and the site-speciiic work pi»n 

5.7 PROCEDURES 

5.7.1 Preparation 

1. Determine the extent of the sampling effort, the 
sampling methods to be employed, and which 
equipment and supplies arc needed. 

2. Obtain necessary sampling and monitoring 
equipment. 

3. Decontaminate or precican equipment, and 
ensure (hat it is in working order. 

4. Prepare scheduling and coordinate with staff. 

clients, and regulatory agency, if appropriate. 

5. Perform a general site survey prior to site entry 
in accordance with sitc-spccifie 
safety plan. 

6. Identify and mark ail sampling ioraticm 

5.7.2 Procedures 

L Make sore water level measnring eqaqwneat is 
in good operatmg condition. 

2. If possftle and where applicable, ttatt at those 
wells diat are least contaminated and proceed 
to thosf weQs are most 

3. dean all equipment entering the weQ by the 
following decontamination procedure: 

• Triple rinse equipment with 
water. 

• Wash equipment with an Akoomt solution 
followed by a drionirfd water rinse. 

• Rinse with an approved solveat (e4(., 
methanol isopropyl alcohol, acetone) as 
per the work plan, if organic coatsmination 
is suspected. 

• Place equipment on clean surface such as 
a Teflon or poiyethyiene sheet. 

4. Remove locking well cap, note location, time of 
day, and date in site notebook or an 
appropriate groundwater level data form. 

5. Remove well casing cap. 

6. If required by sitc-spcdfic conditioa, monitor 
head^ce of well with PID or FID to 
determine presence of volatile organic 
compounds and record in site logbook. 

7. Lower electric water level measuring device or 
equivalent (i.e., permanently insuUed 
tranducers or airline) into the well until water 
surface is encountered. 

8. Measure the distance from the water surface to 
the reference measuring point on the well 
casing or protective barrier post and record in 
the field logbooL In addition, note that the 
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water level measurement was from the top of 
the steel casing, top of the PVC riser pipe, 
from the ground surface, or from some other 
position on the well head. 

9. The groondv-ater level dau form in Appendix 
C should be completed as follows: 

• site name 

• logger name: person taking field notes 

• date: the date when the water levels are 
being measured 

• location: monitor well number and 
physical locatioo 

• time: the military time at which the water 
level measurement was recorded 

• depth to water the water level 
measnremeiu in feet, or in tenths or 
hundreds of feet, depending on the 
equipment used 

comments: any informatioo the 
personnel feels to be applicable 

field 

• measuring point: marked measuring point 
on PVC riser pipe, proteaive steel casing 
or amcrete pad surrounding well 
from which ^ water level measurements 
for individual wells should be measured. 
This provides consistency in future water 
level measurements. 

10. Measure total depth of well (at least twice to 
confirm measurement) and record in site 
notebook or on log form. 

11. Remove all downhole equipment, replace well 
casing cap and lock steel caps. 

12. Rinse all downhole equipment and store for 
transport to next wdL 

13. Note any physical changes such as erosion or 
cracks in protective concrete pad or variation in 
total depth of well in field notebook and on 
field data sheets. 

14. Decontaminate all equipment as outlined in 
Step 3 above. 

5,8 CALCULATIONS 

To determine groimdwatcr elevation above mean 
sea level, use the following equation: 

Ew - E-D 

where: 

5.9 

Ew > Elevation of water above mean sea 
level 

E - Elevation above sea level at point 
of measurement 

D - Depth to water 

QUALITY ASSURANCE/ 
QUALITY CONTROL 

The following general quality assurance procedures 
apply: 

• AH data must be documented on standard 
chain of custody forms, field data sheets or 
within personal/site logbooks. 

• AH instrumentation must be operated in 
accordance with operating instmctions as 
supplied by the manufacturer, unless 
otherwise specified in the work plan. 
Equipment checkout and calibration 
activities must occur prior to 
sampling/operation, and they must be 
documented. 

• Each well should be tested at least twice in 
order to compare results. 

5.10 DATA VAUDATION 

This section is not applicable to this SOP. 

5.11 HEALTH AND SAFETY 

When working with potentially hazardous materials, 
follow U.S. EPA, OSHA, and specific health and 
safety procedures. 
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2.0 DRUM SAMPLING SOP #2009 

2.1 SCOPE AND APPUCATION 

The purpose of this Standard Operating Procedure 
(SOP) is to provide technical guidance on safe and 
cost-effective response actions at hazardous waste 
sites containing drums with unknown contents. 
Container contents are sampled and characterized 
for disposal, bulking, recycling, grouping, and/or 
classification purposes. 

2,2 METHOD SUMMARY 

Prior to sampling, drums most be inventoried, 
staged, and opened. An inventwy entails recording 
visual qualities of each drum and any characteristics 
pertinent to the contenu' classifioitioo. Staging 
involves the organization, and sometimes 
consolidation of drums which have similar wastes or 
charaaeristics. Opening of closed drums can be 
performed manually or remotely. Remote drum 
opening is recommended for worker safely. The 
most widely used method of samplihg a drum 
involves the use of a glass thief, llus method is 
quick, simple, relativeiy inexpensive, and requires no 
decontamination. 

2.3 SAMPLE PRESERVATION, 
CONTAINERS, HANDUNG, AND 
STORAGE 

Samples colleaed from drums are considered waste 
samples. No preservatives should be added smce 
there is a potential reaction of the sample with the 
preservative. Samples should, however, be cooled 
to 4*C and proteaed from sunlight in order to 
minimize any potential reaction due to the light 
sensitivity of the sample. 

Sample bottles for collection of waste liquids, 
sludges, or solids are typically wide-mouth amber 
jars with TcHon-lined screw caps. Actual volume 
required for analysis should be determined in 
conjunction with the laboratory performing the 
analysis. 

Follow these waste sample handling procedures: 

1. Place sample container in two Ziploc plastic bags. 

2. Place each bagged container in a l-gaik» 
covered can containing absorbent parking 
msteriaL Place the lid on the can. 

3. Mark the sample identification number oo the 
ontside of the can. 

4. Place the marked in a cooler, and fill 
remaining space with absorbent packing 
tnatmal 

5. FID out chain of custody form for each cooler, 
place in plastic, and affix to inside lid of cooler. 

6. Secure and custody seal the lid of cooler. 

7. Arrange for the appropriate transportation 
mode consistent with the type of hazardous 
waste involved. 

2.4 INTERFERENCES AND 
POTENTIAL PROBLEMS 

The practice of tapping drums to detetmiae their 
contents is neither s^e nor effective and should not 
be used if the drums are visually oveipieiHirized or 
if shock-sensitive materials are suspeioed. A laser 
thermometer may be used instead. 

Drums that have been overpressurized, to the extent 
that the bead is swollen several inches abowe the 
level of the chime, should not be moved. A nnmber 
of devices have been developed for venting criticaUy 
swollen drums. One method that has proven to be 
effective is a tube and spear device. A light 
aluminum tube (3 meters long) is positioned at the 
vapor space of the drum. A rigid, hooking device 
attached to the tube goes over the chime and holds 
the tube securely in place. The spear is insetted in 
the tube and positioned against the drum walL A 
sharp blow on the end of the spear diivea the 
sharpened tip through the drum and the gas vents 
along the grooves. The venting should be done 
from behind a wall or barricade. This device can be 
cheaply and easily designed and constructed where 
necdc(L Once the pressure has been rebeved, the 
bung can be removed and the dium tamplrd 



2.5 EQUIPMENT/APPARATUS 

The following tre standard materials and equipmern 
required for sampling: 

persoiud protection equipment 
wide-mouth glass jars with Teflon cap liner, 
approadmiicty 500 mL vohtme 
uitiquely numbered identification 
labels corresponding dau sheets 
1-gailoQ covered cans half-QIIed with 
absorbent (venniculite) 
chain of cuttody forms 
decontamination materials 
glass thief tubes or Composite Liquid 
Waste Samplers (COLfWASA) 
laser thermometer 
drum opening devices 

Drum opening devices include the following: 

2.5.1 Bung Wrench 

A common method for opening drums manually is 
using a universal bung wrench. These wrenches 
have fittings made to remove nearly all commonly 
encountered bungs. They are usually construaed of 
cast iron, brass, or a bronze-beryllium, non-sparking 
alloy formulated to reduce the likelihood of sparks. 
The use of a non-sparking bung wrench does not 
completely eliminate the possibiUty of a spark being 
produced. (See Figure L Appendix B.) 

2.5.2 Drum Deheader 

When a bung is not removable with a buxig wrench, 
a drum can be opened manually by n"ng a drum 
deheader. This tool is construaed of forged steel 
with an alloy steel blade and is designed to cut the 
lid of a drum off or part way off by means of a 
scissors-like cutting aaion. A limitation of this 
device is that it can be attached only to dosed head 
drums. Drums with removable heads must be 
opened by other means. (See Figure 2, Appendix 
B.) 

2.5.3 Hand Pick, Pickaxe, and Hand 
Spike 

These tools are usually construaed of brass or a 
non-sparking alloy with a sharpened point that can 
penetrate the drum lid or head when the tool is 
swung. The hand picks or pickaxes that are most 

commonly used are commercially available; whereas 
the spikes are generally uniquely fabricated 4-foot 
long poles with a pointed end. (See Figure 3, 
Appendix B.) 

2.5.4 Backhoe Spike 

The most common means used to open drums 
remotely for sampling is the use of a metal qiike 
attached or welded to a backhoe bodcet la 
adcBtkm to being very efficient, this method eaa 
greatly reduce the Ukelibood of persoeal rqiosure. 
(See Figure 4, Appendix B.) 

2.5.5 Hydraulic Drum Opanar 

Another remote method for opeaiag dnmis k wkh 
remotely operated hydraulic devices. One soeh 
device uses hydraulic pressure to pierce thraogh the 
wall of a dn^ It consisu of a maaoattjr operated 
pump wfaidi pressurizes sod through a imtg^u of 
hydraulic line. (Sec Figure 5, Appeefi* B.) 

2.5.6 Pneumatic Devices 

A pneumatic bung remover eoadits of a 
compressed air supply that is controBed by a heavy-
duty, two-stage reg^or. A high-pvemwe air fiae 
of desired length delivers compremed air to a 
pneumatic driU, which is adapted to tBta a bliag 
fitting seleaed to fit the bung to be removed. An 
adjustable bracketing system has bees dfsjgned to 
position and align the pneumatic drtD tiver the boag. 
This bracketing system must be attartied to the 
drum before the drill can be operated. Oaoe the 
bung has been loosened, the bracketing qnoem most 
be removed before the drum can be samplrd. Ibis 
remote bung opener does not penait the slow 
venting of the container, and therefore ^ipropciate 
precautions must be taken. It also leqnifes the 
container to be upright and relatively levcL Bungs 
that are rusted shut cannot be removed with this 
device. (Sec Figure 6, Appendix B.) 

2.6 REAGENTS 

Reagents arc not typically required lor preserving 
drum samples. However, reagents are used for 
decontaminating sampling equipment. 
Decontamination solutions are specified in ERT 
SOP #2006, Sampling Equipment Decontamination. 



2.7 PROCEDURES 

2.7.1 Preparation 

1. E>etenniiie the extent of the sunpiing effort, the 
sampling methods to be employed, and which 
equipment and supplies are needed. 

2. Obtain necessary sampling and monitoring 
c^iup^ttCoL 

3. Decontaminate or preciean equipment, and 
ensure that it is m woridng order. 

4. Prepare trhednling and coordinate with staS, 
rlients, and regulatory agency, if appropriate. 

5. Perform a general site survey prior to site entry 
in accordance with the site-speciBc health and 

^ safety plan. 

6. Use stakes, flagging, or buoys to identify and 
mark all sampling locations. If required, the 
proposed locations may be adjusted based on 
site access, property boundaries, and surface 
obstructions. 

I 2.7.2 Drum Inspection 
Appropriate procedures for handling drums depend 
on the contents. Thus, prior to any handling, drums 
should be visually inspected to gain as much 
information as possibb about their coutents. Those 
in charge of inspectimu should be on the look-out 
for. 

• drum condition, corrosion, rust, and leaking 
contents 

• symbols, words, or other markings on the drum 
indicating hazards (Le., explosive, radioactive, 
toxic, flammable) 

• signs that the drum is under pressure 

• shock sensitivity 

Monitor around the drums with radiation 
instnimcms, organic vapor monitors (OVA) and 
cx)mbustiblc gas indicators (CXJI). 

Classify the drums into categories, for instance: 

• radioactive 
• leaking/deteriorating 
• bulgiag 
• drums contaming lab packs 
• explosive/shock sensitive 

AH personnel should assume that unmarked drums 
hazardous mitrrialt until their mntnitt 

have been categorized, and that labels on dmms 
may noc accurately describe their contents. 

If k is presumed that there are buried dmms oo-
ske, geophysical kwestigalion techniqiies such as 

gmond penetrating radar, and metal 
can be employed in an itteiB|iC to 
depth and locatkm of the drums. See 

ERT SOP #2159, General Surface Geophysics. 

2.7.3 Dnim Staging 

Prior to sampling, the drums should be staged to 
allow easy access. Ideally, the staging area should 
be located just far enough from the dmm opeaing 
area to prevent a chain reactkm if one dmm should 
explode or catch fire when opened. 

While staging, pliysically separate the drvai into 
the following categories: those containing fiquids, 
those containing solids, lab packs, or gas cyfindeis, 
and thoae which are empty. This is done became 
the strategy for sampling and himdlnig 
drums/containers in each of these categotiea win be 
differenL This may be achieved by: 

• Visual inspection of the drum and ks 
labels, codca, etc SoUds and slndgct are 
typically diTpt^d of in open-top drams. 
Closed-head drums with a bung opening 
generally contain liquid. 

• Visual inspection of the contents of the 
drum during sampling follotwd by 
rest aging, if needed. 

Once a drum has been excavated and any 
hazard has been eliminated by 

overpacking or transferring the drum's cmttcnts, 
affix a numbered tag to the drum and transfer k to 
a area. CoUw-coded tags, labels, or bands 
should be used to mark similar waste types. Record 
a descriptioo of each drum, its condition, any 
iTiiitciial nrnflriinT^, ud thc localioo whcTC k was 
buried or stored, on a drum data sheet (Appendix 
A). This daU sheet becomes the principal 



recordkeeping tool for tracking tic drum onsite. 1. Fully outfit field personnel with proteaivc gear. 

Where there is good reason to suspect that some 
drums contain radioactive, ejqjJosrve, and shock-
sensitive materials, these drums should be staged in 
a separate, isolated area. Placement of explosives 
and shock-sensitive in»tftri«l« in diked and fenced 
areas wOl mmitttw the hazard and the adverse 
rffecri of any premature detr^^rinn of explosives. 

Where space aUows, the drum opening area should 
be physically separated from the drum removal and 
drum Magtng operations. Drums are moved from 
the staging area to the drum opening area one at a 
time using forklift trucks equipped with drum 
grabbers or a barrel grappler. In a large-scale drum 
handling operatioo, drums may be conveyed to the 
drum opening area using a roller conveyor. 

2.7.4 Drum Opening 

There are three basic techniques available for 
opening drums at hazardous waste sites: 

• Manual opening with non-sparking bung 
wrenches, 

• Drum dehcading, and 

• Remote drum pimctiuing or bimg removaL 

The choice of drum opening techniques and 
accessories depends on the number of dnims to be 
opened, their waste contents, and physical condition. 
Remote drum opening equipment should always be 
considered in order to protect worker safety. 
Under OSHA 1910.120, manual drum opening with 
bung wrenches or deheaders should be performed 
only with structurally sound drums having contents 
that are known to Ix (1) not shock sensitive, (2) 
Don-reaaivc, (3) non-explosive, and (4) non-
nammabic. 

Manual Drum Opening with a Bung 
Wrench 

Manual drum opening with bung wrenches (Figure 
1, Appendix B) should not be performed unless the 
drums arc structurally sound (no evidence of 
bulging or deformation) and their contents are 
known to be non-explosive. If opening the drum 
with bung wrenches is deemed reasonably cost-
cffcctive and safe, then follow these procedures to 
minimize the hazard; 

2. Position drum upright with the bung up, or, for 
drums with bungs on the side, lay the drum on 
us side with the bung plug up. 

3 Wrench the bung with a slow, steady pulling 
moticm across the drum. If the length of the 
bung wrench handle provides inadequate 
leverage for unscrewing the plug, ana^ a 
'cheater bar* to the handle to improve leverage. 

Manual Drum Opening with a Drum 
Dehaader 

Drums are opened with a drum deheader (Figure 2, 
Appendix B) by first positioning the cutting edge 
just the top chime and then tighfening the 
adjustment screw so that the deheader is held 

the side of the drum. Moving the handle of 
the up and down wfaik the 
dehcaocr along the chime will cut off the entire top. 
If the top chime of a drum has been damaged or 
badly dented, it may not be potaMe to cut off the 
entire top. Since there is aha^ the posability that 
a drum may be under pressure, make the initial cut 
very slowly to allow for the gradual release of any 
buQt-up pressure. A safer tedmiqoe would be to 
use a remote method to puncture drum prior to 
using the deheader. 

Self-propelled drum openers which are either 
electrically or pneumatically driven can be used for 
quicker and more efTicient deheading. 

Manual Drum Opening with a Hand 
Pick, Pickaxe, or Spike 

When a drum must be opened and neither a bung 
wrench nor a drum deheader is suitable, the drum 
can be opened for sampling by usi^ a hand pick, 
pickaxe, or spike (Figure 3, Appends B). Often the 
drum lid or head must be hit with a great deal of 
force in order to penetrate it. The potential for 
splash or spraying is greater than with other 
opening methods and, therefore, this method of 
dnun opening is not recommended, particularly 
when opening drums containing liquids. Some 
spikes 1'^ have been modined by the addition of 
a circular splash plate near the penetrating end. 
This plate acu as a shield and reduces the amount 
of splash in the direaion of the person using the 
spike. Even with this shield, good splash gear is 
essential. 



5incc drums cannot be opened slowiy with these 
tools, spray from dnims is common requiring 
appropriate safety measures. Decontaminate the 

I nick or spike after each drum is opened to avoid 
cross-contamination and/or adverse chemical 
reaction from incompatible materials. 

Remote Drum Opening with a Backhoe 
Spike 

Remotely operated drum opening tcxils are the 
jafest available means of drum opening. Remote 
drum opening is slow, but is much safer compare-i 
to manual methods of opening. 

Drums should be 'staged* or placed in rows with 
adequate aisle space to allow ease in backhoe 
maneuvering. Once staged, the drums can be 
quickly opened by punching a hole in the drum 
head or lid with the spike. 

The spike (Figure 4, Appendix B) should be 
decontaminated after each drum is opened to 
prevent cross-contamination. Even though some 
splash or spray may occur when this method is used, 
the operator of the backhoe can be protected by 
mounting a large shauer-resistaiu shield in front of 
the operator's cage. This, combined with the 
required level of personal protection gear, should be 
sulTicicnt to protect the operator. Additional 
respiratory protection can be afforded by providing 
the operator with an on-board airline system. 

Remote Drum Opening with Hydraulic 
Devices 

A piercing device with a metal point is attached to 
the end of a hydraulic line and is pushed into the 
drum by hydraulic pressure (Figure 5, Appendix B). 
The piercing device can be attached so that the 
sampling hole can be made on either the side or the 
head of the drum. Some of the metal piercers are 
hollow or tube-like so that they can be left in place 
if desired and serve as a permanent tap or sampling 
port. The piercer is designed to establish a tight 
seal after penetrating the container. 

Remote Drum Opening with Pneumatic 
Devices 

Pneumatically-operated devices utilizing compressed 
air have been designed to remove drum bungs 
remotely (Figure 6, Appendix B). 

2.7.5 Drum Sampling 

After the drum has been opened, monitor 
headspace gases using an cxplosimeter and organic 
vapor analyzer. In most cases it is ifflpast3>le to 
observe the contents of these sealed or partially 
sealed vessels. Since some layering or stratification 
is likely in any solution left undisturbed over time, 
r»>r^ a sample that represents the entire depth of 
the vessel 

When samfrfing a previously sealed vessel, check for 
the presence of a bottom sludge. This is easily 
accomplished by measuring the depth to the 
apparent bottom, then comparing it to the known 
interior depth. 

Glass Thief Sampler 

The most widely used implement for sampling is a 
gl«« tube commonly referred to as a glass thief 
(Figure 7, Appendix B). This tool is simple, cost 
effective, qui^ and collects a sample without 
having to decontaminate. Glass thieves are I3fpicalfy 
6mm to 16mm I.D. and 48 inches long. 

Procedures for using a glass thief are as foOows; 

1. Remove cover from sample container. 

2. Insert glass tubing almost to the bottom of the 
drum or until a solid layer is encountered. 
About one foot of tubing should extend above 
the drum. 

3. Allow the waste in the drum to reach its 
natural level in the tube. 

4. Cap the top of the sampling tube with a 
tapered stopper or thumb, ensuring liquid does 
not come into contaa with stopper. 

5. Carefully remove the capped tube from the 
drum and insert the uncapped end in the 
sample container. 

6. Release stopper and allow the glass thief to 
drain until the container is approximately 2/3 
full. 

7. Remove tube from the sample container, break 
it into pieces and place the pieces in the drum. 



S. Cap the sample contamcr and place 
prelabeled sample contamcr in a earner. 

9. Replace the bung or place plastic over the 
drum. 

10. Log all samples in the site logbook and on field 
data sheets. 

11. Package samples and complete necessary 
paperwork. 

12. Transport sample to decontamination zone to 
prepare it for transport to the analytical 
laboratory. 

In many a drum containing waste material 
will have a sludge layer on the bottom. Slow 
insertion of the sample tube down into this layer 
and then a gradual withdrawal will allow the sludge 
to act as a bottom plug to maintain the fluid in the 
cube. The plug can be gently removed and placed 
into the sample container by the use of a stainless 
steel lab spoon. 

It should be noted that in some instances disposal 
of the tube by breaking it into (he drum may 
interfere with eventual plans for the removal of its 
contents. This practice should be cleared with the 
project officer or other rficprxal techniques 
evaluated. 

COLIWASA Sampler 

Some equipment is designed to collect a sample 
from the full depth of a drum and maintain it in the 
transfer tube until delivery to the sample bottle. 
These designs include primarily the Composite 
Liquid Waste Sampler (COLIWASA) and 
modifications thereof. The COLIWASA (Figure 8, 
Appendix B) is a much cited sampler designed to 
picrmit representative sampling of multiphase wastes 
from drums and other containerized wastes. One 
configuration consists of a L52 cm by 4 cm LD. 
section of tubing with a neoprene stopper at one 
end attached by a rod ruiming the length of the 
tube to a locking mechanism at the other end. 

Manipulation of the locking mechanism opens and 
closes the sampler by raising and lowering the 
neoprene stopper. One model of the COUWASA 
is shown in Appendix B; however, the d^<ign can be 
modified and/or adapted somewhat to meet the 
needs of the sampler. 

The major drawbacks associated with u«ng a 
COLIWASA concern decontamination and costs. 
The sampler is difficult, if not impossible to 
decontaminate in the field and its high cost in 
relation to alternative procedures (glass tubes) make 
it an impractical throwaway item. It still has 
applications, however, especially in where 
a true representation of a multiphase waste is 
absolutely necessary. 

FoQow these procedures for using the COUWASA: 

1. Put the sampler in the open positk» by placing 
tbe stopper rod handle in the T-position and 
pushing the rod down untfl tbe handle siu 

the sampler's locking block. 

2. Slowly lower the sampler into the liquid waste. 
Lower the sampler at a rate that pemuts the 
levels of the liquid inside and outside the 
sampler tube to be about the same. If the level 
of t^ liquid in the sample tube is lower than 
that outakie the samplm, the «»w«pliiig rate is 
too fast and will result in a nosHrepreseatative 
sample. 

3. When the sampler stopper hits the bottom of 
the waste container, push the sampler tube 
downward against the stopper to dose the 
sampler. Lock the sarnite in the dosed 
position by turning the T-handle untQ it is 
upright and one end rests tightly on the locking 
block. 

4. Slowly withdraw the sample from the waste 
container with one hand wfaQe wiping the 
sampler tube with a disposable doth or rag 
with the other hand. 

5. Carefully discharge the sample into a suitable 
sample container by slowly pulling the lower 
end of the T-handlc away from the locking 
block while the lower end of the sampler is 
positioned in a sample container. 

6. Cap the sample container tightly and place 
prelabeled sample container in a carrier. 

7. Replace the bung or place plastic over the 
drum. 

8. Log all samples in tbe site logbook and on field 
data sheets. 
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3.0 TANK SAMPLING: SOP #2010 

3.1 SCOPE AND APPUCATION 

The pic?Q8e of this Standard Operating Procedure 
(SOP) is to provide protocols for tamplnig tanks 
and other mnfiiwd spaces from outside the vesseL 

3J2 METHOD SUMMARY 

The safe collectioB of a representative sample 
should 'oc the criterion for srirrting sample 
locations. A representative sample can be collected 
tirnig technUjues or e<]nipnient designed for 
obtaining Hqnids or sludges from various depths. 
The structure and characteristics of storage tanks 
present problems with colkction of from 
more thu one location; therefore, the selection of 
ompling devices iS an impnftawt 

Depending on the type of vessel and daractrristirs 
of thi material to be samfded, otie can choose a 
bailer, ^ass thief, bacon bomb samfder, sludge 
judge, COLIWASA, or subsurface grab sampler to 
collect the sample. For depths of less than 5-feet, 
a bailer, COUWASA, or sludge judge can be used. 
A sludge judge, subsurface grab sampler, bailer, or 
bacon bomb sampler can be used for depths greater 
than 5-feet. A sludge judge or baoon brab can be 
used to determine if the tank of various 
strata. 

All sample locations should be surveyed for air 
quality prior to sampling. At no time should 
sampling continue with an LEL reading greater tbun 
25%. 

All pcrsotmel involved in tunk sampling should be 
advised as to the hazards associated with working in 
unfavorable conditions. 

however, be cooled to 4*C and proteaed from 
sunlight in order to minimire any potential reaction 
due to the Hght sensitivity of the sample. 

bottles for collection of waste liquids, 
sludges, or solids are typically wide-mouth amber 
jars with Teflon-lined screw caps. Actual volume 
required for analysis should be detetained in 

with the laboratory perfonning the 
analysis. 

Waste sample >i«wdi;ng procedures shtnild be as 
foDows: 

1. Place sample container in two Ziploc plastic 
bags. 

2. Place each bagged container in a 1-gailon 
covered can coutaining absorbent packing 
material piacc the lid ou thc can. 

3. Mark the sample identification number tm the 
outside of the can. 

4. Place the marked cans in a cooler, and fill 
remaining space vvith absortent packing 
material. 

5. Fill out a chain of custody form for each 
cooler, place it in plastic, and affix it to the 

Ud of the cooler. 

6. Secure and custody seal thc lid of cooler. 

7. Arrange for the transportation appropriate for 
the type of hazardous waste involved. 

3.4 INTERFERENCES AND 
POTENTIAL PROBLEMS 

3.3 SAMPLE PRESERVATION, 
CONTAINERS, HANDUNG, AND 
STORAGE 

Samples collected from tanks are considered waste 
samples and, as such, addition of preservatives is 
not required due to the potential reaction of the 
sample with the preservative. Samples should. 

Sampling a storage tank requires a great deal of 
itmnnal dcxicrity, oftcn requiring the sampler to 
climb to the top of the tank upon a narrow vertical 
or spiral stairway or ladder while wearing protective 
clothing and carrymg sampling cquipmenL 

Before climbing onto the vessel, perform a 
structural survey of thc tank to ensure the sampler's 
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ial.iy and accessibility prior to iniuating field 
activities. 

As in all opening of containers, take eareine 
caution to avoid ignition or combustion of vola^c 

All tools used must be constructed of a 
non-sparking material and electronic instruments 
must be intrinsically saiie. 

AH sample locations should be surveyed for air 
quality prior to sampling. At no time should 
sampling eontinue with an 1 - reading greater than 
25%. 

3.5 EQUIPMENT/APPARATUS 

Storage tank materials include liquids, sludges, still 
bottoms, and solids of various structures. The type 
of sampling equipment chosen should be compatible 
with the waste. Samplers commonly used for tanks 
include: the bacon bomb sampler, the sludge judge, 
glass thief, bailer, COUWASA, and subsurface grab 
sampler. 

samphng plan 
safety equipment 
tape measure 
weighted tape line or equivalent 
camera/film 
stainless steel bucket or bowl 
sample containers 
Ziploc plastic bags 
logbook 
labels 
field data sheets 
chain of custody forms 
flashlight (explosion prooO 
coolers 
ice 
decontamination supplies 
bacon bomb sampler 
sludge judge 
glass thief 
bailer 
COUWASA 
subsurface grab sampler 
water/oil level indicator 
OVA (organic vapor analyzer or 
equivalent) 
cxplosimcter/oxygcn meter 
high volume blower 

3.6 REAGENTS 

Reagents are not typically reqiured for the 
preservation of waste samples. However, reager is 
will be utilized for decontammatkm of equ^ent. 
Decontamination solutions required are tpedfied in 
ERT SOP #2006, Sampling ^uipment 
Decontamination. 

3.7 PROCEDURES 

3.7.1 Preparation 

L Determine the extent of the sampling effort, 
the f'wpiw'g methods to be employed, and 
which equipmem and supplies are needed. 

2. Obtain necessary sampling and monitoring 
equipment. 

3. Decontaminate or preciean equipment, and 
ensure that it is in working order. 

4. Prepare and ctmrdiMfe with staff, 
and regulatory ageacy, if appropriate. 

5. Perform a general site survey priorlG site entry 
in accordance with the site-specific health and 
safety plan. 

6. Identify and mark all samphng locations. 

3.7.2 Preliminary Inspection 

1. Inspect the external structural diaracteristics of 
each tank and record in the site logbook. 
Potential sampling points should be evaluated 
for safety, accessibility, and sample quality. 

2. ftior to opening a tank for internal inspection, 
the tank sampling team should: 

• Review safety procedures and emergency 
contingency with the Safety Officer, 

• Ensure that the tank is properly grounded, 

• Remove all sources of ignition from the 
immediate area. 

3. Each tank should be mounted using 
appropriate means. Remove manway covers 
using non-sparking tools. 
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4. Coiied air quality measuremems for each 
potential sample location using an 
expiosimeter/oxygen meter for a lower 
explosive limit (LEL/Oj) reacting and an 
O VA/HNU for an organic vapor concentration. 
Both readings should be taken from the 
headspace, above the sampling port, and in the 
breathing 

5. Prior to sampling, the tank hfadipace should be 
cleared of any Usdc or explosive vapor 
concentratioo using a hi^ volume Mower. No 
work should start if LEL readings exceed 25%. 
At 10% LEL, work can mnriwi^f with 
extreme cautioa. 

3.7.3 Sampling Procedures 

Determine the depth of any and all liquid-soiid 
interface, and depth of sludge using a weighted 
upc measure, probe line, sludge judge, or 
equivalent. 

1 Collect liquid samples from 1-foot below the 
siuface, from mid-depth of liquid, and frxxn 1-
foot above the botlom sludge layer. This can 
be accomplished with a subsurface grab sampler 
or bacon bomb. For liquids less than 5-feet in 
depth, use a glau thi^ or COLTWASA to 
collect the sample. 

If sampling storage tanks, vacuum trucks, or 
process vessels, collect at least one sample ^m 
each comf»rtmeat in the tank. Sampla should 
always be coileeted through an opened hatch at 
the top of the tank. Valves near the bottom 
should not be used, because of their 
questionable or unknown integrity. If such a 
valve carmot be closed once openecL the entire 
tank contents may be lost to the ground 
surface. Also, individual strata cannot be 
sampled separately through a valve near the 
bottom. 

3. Compare the three samples for visual phase 
differences. If phase differences appear, 
systematic iterative sampling should be 
performed. By halving the distance between 
two discrete sampling pomts, one can determine 
the depth of the phase rh>ingf 

4. If another sampling port is available, sample as 
above to verify the phase information. 

5. Measure the outside diameter of the tank and 
d^ermine the volume of wastes using the depth 
measurements. (See Appendix C for 
mlniliT'""*) 

6. Sludge aa be colleaed using a bacon bomb 
sampler, glass thief, or sludge judge. 

7. Record all information on the sample data 
sheet or site logbook. Label the container with 
the ^iproptiate sample tag. 

8. Decootanunate sampling equipment as per 
ERT SOP #2006, Sampling Equipmeat 
Decontamination. 

3.7.4 Sampling Devices 

Bacon Bomb Sampier 

The bacoo bomb sampler (Figure 9, Appendix B) is 
deaigacd to ooDect matmial from vaiioua 
within a storage tank. It consists of a eytiadrical 
body, usually made of chnxne-platcd bnua and 
bro^ wiOi an internal tapca ed jdunger thtt acta as 
a valve to admit the sample. A line attached 10 the 
top of the plunger opens and doses the vahnt. A 
line is attadied to the removable top cover wU^ 
has a locking mechanism to keep the plunger doaed 
after sampling. 

L Attach the sample tine and the plunger iiae to 
the sampler. 

2. Measure and then mark the sampling liae at 
the desired depth. 

3. Gradually lower the bacon bomb sampler by 
the immple line until the desired level is 
reached. 

4. When the desired level is reached, pull up on 
the plunger line and allow the sampler to fill 
before releasing the plunger line to seal off the 
sampler. 

5. Retrieve the sampler by the sample line. Be 
careful not to puU up on the plunger line and 
thereby prevent acddental opening of the 
bottom valve. 

6. Rinse or wipe off the exterior of the sampler 
body. 
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7. Posuion the sampler over tie sample container 
and release its contents by puiling up on the 
plunger line. 

8. Cap the sample container tightly and place 
prelabeled sample container in a carrier. 

9. Replace the btmg or place plastic over the tank. 

10. Log all samples in the site logbook and on field 
data sheets and label all 

IL Package samples «nd complete necessary 
paperwork. 

12. Transport sample to decontamination zone to 
prepare it for transport to the analytical 
laboratory. 

Sludge Judge 

A sludge judge (Figure 10, Appendix B) is used for 
obtaining an accurate reading of solids which can 
settle, in any liquid, to any depth. The sampler 
consisu of 3/4-uich plastic pipe in 5-foot sections, 
marked at 1-foot increments, with screw-style 
fittings. The top section includes a nylon line for 
raising the sampler. 

1. Lower the sludge judge to the bottom of the 
tank. 

1 When the bottom has been reached, and the 
pipe has filled to surface level, tug slightly on 
the rope as you begin to raise the unu. This 
will seat the check valve, trapping the column of 
materiaL 

3. When the tinit has been raised dear of the tank 
liquid, the amount of sludge in the sample can 
be read using the 1-foot increments marked on 
the pipe sections. 

4. By touclung the pin extending from the bottom 
secuon against a hard surface, the material is 
released from the unir 

5. Cap the sample container tightly and place 
prelabeled sample container in a carrier. 

6. Replace the bung or place plastic over the tank. 

7. Log all samples in the site logbook and on field 
dau sheets and label all samples. 

8. Package samples and complete necessary 
paperwork. 

9. Transport sample to decontamination zone to 
prepare it for transport to the analytical 
laboratory. 

Subsurface Grab Sampler 

Subsurface grab samplers (Figure IL Appendix B) 
are designed to collect samples of liquids at various 
depths. The sampler is usually coostnicted .of 
aluminum or «ainlrs.< steel tubing with a 
pofypropyiene or Teflon head that attaches to a 1-
liter sample container. 

L Screw the sample bottle onto the sampling 
head. 

2. Lower the sampler to the desired depth. 

3. Pull the ring st the top which opens the spring-
loaded plunger in the head assembly. 

4. When the bottle is full, release the ring, lift 
sampler, and remove sample bottle. 

5. Cap the sample container tightly and place 
prelabeled sample container iu a carrier. 

6. Replace the bung or place plastic over the tank. 

7. Log all samples in the site logbook and on field 
data sheets and label all samples. 

8. Package samples and complete necessary 
paperwork. 

9. Transport sample to decontamination zone to 
prepare it for transport to the analytical 
laboratory. 

Glass Thief 

The most widely used implement for sampling is a 
glass tube commonly referred to as a glass thief 
(Figure 7, Appendix B). This tool is simple, cost 
effective, quick, and collects a sample without 
having to decontaminate. Glass thieves are typically 
6inm to 16mm IJ). and 48 inches long. 

1. Remove cover from sample container. 

1 Insert glass tubing almost to the bottom of the 
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tank or unul a solid layer is encountered. 
About 1 foot of tubing should extend above the 
tanL 

3. Allow the waste in the tank to reach its natural 
level in the tube. 

4. Cap the top of the sampling tube with a 
tapered stopper or thumb, ensuring liquid does 
not come into contact with stopper. 

5. Carefully remove the capped tube from the 
tank and insert the uncapp^ end in the sample 
contamer. Do not spiD litpnd on thf outside of 
the sample container. 

6. Release stopper and allow the thief to 
4rain until the fontainer is approximately 2/3 
fhlL 

7. Remove tube from the sample container, break 
it into pieces and place the pieces in the tank. 

8. Cap the sample container ti^itly and place 
prelabeled sample container in a carrier. 

9. Replace the bung or place plastic over the tank. 

10. Log all samples in the site logbook and on field 
data shceu and label all samples. 

11. Package samples and complete necessary 
papcrworL 

12. Transport sample to decontamination zone to 
prepare it for transport to the analytical 
laboratory. 

In many instances a tank containing waste material 
will have a sludge layer on the bottom. Slow 
insertion of the sample tube down into this byer 
and then a gradual withdrawal will allow the sludge 
10 aa as a bottom plug to maintain the fluid in the 
tube. The plug can be gently removed and placed 
into the sample container by the use of a stainless 
steel lab spoon. 

Bailer 

The positive-displacement volatile sampling bailer 
(manufactured ^ GPI or equivalent) (Figure 12, 
Appendix B) is perhaps the most appropriate for 
coUeaing water samples for volatile analysis. Other 
hailcr types (messenger, bottom fill, etc.) arc less 

desirable, but may be mandated by cost and site 
conditions. Generally, bailers can provide aa 
acceptable sample, providing that the sampling 
personnel use extra care in the collection process. 

1. Make sure rlr^" plastic sheeting surrounds the 
t««lc 

2. Attach a line to the bailer. 

3. Lower the bailer slowly and gently into the tank 
so as not to splash the bailer into the tank 
contents. 

4. Allow the bailer to fill completely and retrieve 
the bailer from the tanL 

5. Begin slowly pouring from the bailer. 

6. Cap the sample container tightly and place 
prelabeled sample container in a carrier. 

7. Repbce the bung or pbce plastic over the tanL 

8. Log all safflf^ in the site lo^xwk and on field 
data sheets and label all samples. 

9. Package samples and complete necexsafy 
papcrworL 

10. Transport sample to decontamination zone to 
prepare it for transport to an analytical 
bboratory. 

COUWASA 

Some equipment is designed to collect a mmple 
from the full depth of a tank and maintain it in the 
transfer tube until delivery to the sample bottle. 
These designs include primarily the Composite 
Liquid Waste Sampler (COUWASA) (Figure 8, 
Appendix B) and modifications thereof. The 
COUWASA is a much dtcd sampler designed to 
permit representative sampling of multiphase wastes 
from tanks and other containerized wastes. One 
configuration f^n^ictt of a 152 cm by 4 cm U3. 
seaion of tubing with a ncoprene stopper at one 
end attached by a rod running the length of the 
tube to a locking mechanism at the other end. 
Manipubtion of the locking mechanism opens and 
doses the sampler by raising and lowering the 
neoprene stopper. 
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The major drawbacks assodaied with using a 
COLIWASA concern decontamination and costs. 
The sampler is diflicult if not impossible to 
decontaminate in the field and its high cost in 
relation to alternative procedures (glass tubes) make 
it an impracucal throwaway item. It still has 
applications, however, espedidiy in instances where 
a true representation of a multiphase waste is 
absolutely necessary. 

1. Put the sampler in the open position by placing 
the stopper rod handle in the T-position and 
pushing the rod down luitil the handle sits 
against the sampler's locking block. 

Z. Slowly lower the sampler into the liquid waste. 
Lower the sampler at a rate that permiu the 
levels of the hquid inside and outside the 
sampler tube to be about the same. If the level 
of the liquid in the sample tube is lower than 
that outside the sampler, the sampling rate is 
too fast and will result in a non-representative 
sample. 

3. When the sampler stopper hits the bottom of 
the waste container, push the sampler tube 
downward against the stopper to close the 
sampler. Lock the sampler in the closed 
position by turning the T-handle until it is 
upright and one end rests tightly on the locking 
block. 

4. Sl(}wiy withdraw the sample from the v«ste 
container with one hand vdxile wiping the 
sampler tube with a disposable doth or rag with 
the other hand. 

5. Carefully discharge the sample into a suitable 
sample container by slowly pulling the lower 
end of the T-handle away from the locking 
block while the lower end of the sampler is 
positioned in a sample container. 

6. Cap the sample container tightly and place 
prelabclcd sample container in a carrier. 

7. Replace the bung or place plastic over the tank. 

8. Log all samples in the site logbook and on field 
data sheets and label all samples. 

9. Package samples and complete necessary 
paperwork. 

10. Transport sample to decontamination zone to 

prepare it for transport to the analytical 
laboratory. 

3.8 CALCULATIONS 

Refer to Appendix C for calculations to determine 
tank volumes. 

3.9 QUALmr ASSURANCE/ 
QUALITY CONTROL 

There are no specific quality assuranfc activities 
which apply to the implementation of these 
procedures. However, the following general OA 
procedures apply. 

• All data must be documented on fidd data 
sheets or within site logbooks. 

• All instrumenution must be operated in 
accordance with operating instructions ^ 
supplied by the manufadurer, unless 
otherwise specified in the work plan. 
Equipment checkout and calibration 
activities must occur prior to 
sampling/operation and they must be 
documented 

3.10 DATA VAUDATION 

This section is not applicable to this SOP. 

3.11 HEALTH AND SAFETY 

When working with potentially hazardous materials, 
follow U.S. EPA, OSHA, and specific health and 
safety procedures. More specifically, the hazards 

with tank sampling may cause bodily 
injury, jllnffot, or death to the worker. Failure to 
recognize potential hazards of waste containers is 
the cause of most accidents. It should be assumed 
that the most unfavorable conditions exist, and that 
the danger of explosion and poisoning will be 
present. Hazards specific to tank sampling arc: 

• Hazardous atmospheres can be flammable, 
toxic, asphyxiating, or corrosive. 

• If activating clearical or mechanical 
equipment would cause injury, each piece 
of equipment should be mabually isolated 
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APPENDIX D 

CLP GUIDELINES 



ROUTINE ANALYTICAL SERVICES 

(RAS) 

Contract La^ratery Pragram 

USEPA Sample Managemeiit •ffice 



Low/Medium Concentration 
Inorganic RAS 

• Target Analyte List 
- Total Metals (Unflltered) 
- Dissolved Metals 

(Reld Rltered) 
- Cyanide 

• AA or ICP Methods 
• 35-day Data Turnaround 

High Concentration 
inorganic RAS 

• Target Analyte List 
• Total Metals 
- Cyanide 

• Hydride ICP 
• Lab Screens for Concentration 
• 35-Day Data Turnaround 



Laboratory Quality Control (00) 
High Concentration Inorganic RAS 

• Matrix Spike 
• Duplicate 
• Lab Control Sample 
• Double Volume Field Sample for 

Waters 
• QC Neeoed for Each SDG 

CLP Samples 
A Sample Is A//Volume: 

1) Of One Matrix 
2) From One Station Location 
3) For One Analytical Program 
4) For One Laboratory 

Each Sample is Assigned a Unique 
Sample Number 



RAS Requests -
Required Information 

Site Name 
Location: City and State 
Site/Splll Code 
Type of Activity 
Sampllna Orpanlzation, Contact, and 
Phone Number 
Sampling and Shipping Datee 
Number of Sampiee By Concentration 
and liatrlK 
Parameters Required 
Known or Suspected Hazards 

it 

Sample Documentation 
Creates a Legal "Paper Trail" for 
Enforcement 
Data Base on Sample Level 
CLP Paperwork and Tracking 
Systems Audited 
Case Numbers, SAS Numbers 
Reflect Different Contracts 
Contract Compliance Screening 
Late Data Tracking 
Billing and Accounting 



Potential Problems with 
Sample Shipment and Analysis 

Ineorrect or Inoomploto Paporwork 
Laboratory Raoalpt of Incorract Samptra 
Inauffidant Voiuma for Analyata Raquaatad 
Broken or Leaking Samptaa 
Matrleaa othar than Watar or Soil 

Rocks, Laavaa. Sticks, OIL Etc.) 
Non41onioganaou«/Multl-Phasa Watar or 
Soli Samplas 
Anatyticai Probtama with Samplas 
Laboratory Acddants Involving Samplaa 

If Any of TTiaaa Preblama Arm Eneountmrmd, 
Contact SUO ImmmdiaMy 

RAS Summary 
Standardized Analyses for Organlcs and 
inorganics 
Low/Medium Concentration Waters and 
Soiis 
High Concentration Muiti-Phase Samples 
One Week Leadtlme 
Projects Designated by a Case Numt>er, 
Example: Case No. 17000 

SI 



SAMPLE PACKAGING SUMMARY 

• BiOOSE ALL SAMP1£ CONIAmERS IN CLEAR 
PLASTIC BAGS. 

« RACK ALL MBWUM AND MGH LEVEL WAFER ANO 
SOI. SAMWrS M MEOLL RAINT CANS. 

4 LABEL fMNT CANS Wrm SAMPLE NUMBER Of 

• SURROUND CONTEPnS OF CAN WITH NON-

ose *ce 

'USMQ FREEZER RACKAGES OR ICE SEALED M PlASnC 
BAGS COOL ORGANIC tow OR MEDIUM SAMPIES 
AND MORQAMC SAMIPLES TO BE ANAIYZBD FOR« 
CVAMDETDA^ ^ 

Oi-QqYM'Cj: 

^ • ICE IS NOT REQUBIED M SI^PilG tow LEVEL SOI. 
\n^^^an;c5 SAMPLES, BUT MAT ^ UTUZED AT THE 

^ OCSCRETION OF THE SAMPLER. 

• DO NOT COOL DIOXW. tNORGAMC LOW LEVEL 
WAIER, MOR6ANIC MEDIUMABGH LEVEL WMER OR 
SOB. OR ORGANIC MGH LEVEL WEAFBI OR SOI. 

• PACK SEALED FAINT CANS OR PLASTK-ENOOSED 
SAMPLE BOTTLES M SMPMENT CONTAINER. 

• USE A METAL ICE CHEST FOR SMPMENT (DO NOT 
' USE CARDBOARD OR STYROFOATVI CONIABCRS TO 

SMP SAMPLES). 

• SURROUND CONTENTS WITH HON-COMBUSTIBLE. 
ABSORBENT PAOaWG MATHBAL (DO NOT LISE 
EARTH OR ICE PACtONG MAFERULS). 

• TAPE PAPERWORK IN PLASTIC BAGS UNDER (XXXJER 
IK). 

• CLOSE COOLER AND SEAL WTTH CUSTODY SEALS. 



msraar 
POBo^ait Altnandfn, VA 22313 

703tS7 24SO FTSSS/24B0 

WcoonTTocir"" 

legional Inlormalion 

Non Superfund Program 

Slle Name 

:ilv. Slate 
A" U-s. 

2. Region No 

m 
Sampling Co. 

VlKR -V d£>. 
Sampler (Nam*) 

3.Ty 

iSamplar 

1^-MJ 
pa of ^vliy 

a... 'RIFS 
RD 

^CLEM 
^REMA 

REM 

& Chain of Custody Record 
(For Org^ic CLP Anafyais) 

4. Data Shipped 

u//\ rr't 
Carrier 

Pe»>eR-»Ku -ex-T^ts^ 
AirbUNumbar 

s.6Mpto ^ 
IWCyC $4»UTH 

£8of FfifcSS tAVT- Ui-txSi-

Ne^vf oK^OtA>4S, ^l"L^ 

6. Praaar-
vativa 

(Entar in 
Column D) 

I . Ha 
2. HN03 
3. NaHSOa 
4. H2SO4 
5. Other 

(SAS) 
(Spaaly) 

6. lea only 

7. Sample 
Datcripllon 
(Enlar 
in Column A) 

1. Surface Water 
2. Ground Water 
3 Laachaia 
4. RIntaia 
5. Soil/Sadimani 
6 Oil (SAS) 
7. Wall# (SAS) 
8 Other (SAS) 

Stiipmeni loi^ase 
complele^X^^) 

lleiinquishe^y: (Sign^ure) 

'TT/lPiulf/ 
Date. 

uAlAl 

1 Time 

H-~Lo 

Received by; (Signaiura) 
1 

Rellnqulthed by: (Signaiura) Dale 1 1 Time Received by: (Signature) 

1 
iielinqiilsWd by: (S/gnarure) Dalai t Time Received by: (Srgnarur#; Rellrrquithedby: (Signaiura) Data i (Time Received by. (Signatutj^ 

«*" 
Received hy_ (Signalure) Dale J ' Time Received lor Laboratory by: 

(Signaiura) 
Date / Time Remarks Is custody sealintact? Y/N/none 

EPA Foini 9110 3 tn«v 5 9i( Rtpltca* EPA Form I207S-7), prcvloui adlllon wrileh miy b# u(4d 
Split Samples | jAccepied (Signature) ^"*0 

DISimOUIION 
niiit iU(|ioii ik SMO Copy Whii. I lb Copy Y.Mow I lb Copy lor fl.lotn 10 SMC 

[^] Declined 

> 
r 
d 

i 
o 
d ' 
(II , 

c 



'i his I'orm replaces Doin ihe individual TraJTic Repon and EPA Cham of Cusiodv Record If the sainohnu 
enm eieris lo use an aJiernauve chain-cf-cusiody form, cross out the bottom portion of this rcrcrri and indicate thai 
iiain-of-cusiodv information is recorded on an alternative lorm. 

water Samotet Votume Coniatnar Type 

ErrracTOOie 
Anoivis 

-Ow Level) 

; Goion 

A A 

:*uocTaiD*e 
Anorvss 

:Meoajrr\ L^vei') 

VOOTiiG Anovsis 
aow or Meoium 

Level') 

' Gonon 

80 mi 
U u 

' X 4-utor Amoer 
Glass Sonie 

OR 

2 XBO-oz Amoer 
Giois Borne 

OR 

4 X t-tlter Amoer 
StosBomes 

32-oz, wioe-Atoutn 
Gios jcsn 

2 X 40-ml. GIOK 
VKHS 

Sol/SMlimeftt t^utred 
fKimoia Yamntf 

ExTracTawe 
Anoryss 

(LOW or Meoium 
Levef) 

votone Anoiyse 
(loworMeOium 

Level*) 

240 mi 2X4-07 woe-Wouin 
GlOSSJOfS 

vtndMi^ttt Gloss 
— 

tSolVOAVoeiAVjereuoy.mjotecttocrtortge crwc*toeosureorooerleoimg 

HIGH CONCENTRATION SAMPLE COLLECTION 
REQUIREMENTS 

ligutdorSeU Bequeed 
Volume Cemomer type 

'A» Meoum ona Hign Level Somoies To oe Seoteo m 
Meici Con tor Srvoment 

Extroctotna ono 6 0Z. 1 X a-oz.WKW-Moum 
vaiaiw AnoMB — 

GKBtJor 

J 
1. Organic Sample Collection Requirements 

• Please indicate sample to spike and/or duplicate. 
• Ship medium and high concentraUon sampies in paint cans. 
• Aqueous sampies require one tziple-voiume sample per twenty for Matrix Spike/Malnx Spike Duplicate. 
• Oily samples must be analyzed under the Special Analytical Services (SAS) program. 
• Confirmatory analysis and Special Analytical Services (SAS) parameters may require extra volume: for SAS 

consult specified SAS methods for requirements. 
• Additional sample volume not requlreid for method OLCOl. 

2. Cooler and Sample Documentstlon 
• Complete ail secUons of the Trafflc Report/Chain of Custody Form - Press firmly with a ball point pen lo ensure 

that caihon copies are legible. Check the information and correct any errors. 
• Please remember to complete the Chain of Custody information on the form. 
• Seal the two seU of laboratory Ttafflc Report/Cham of Custody form copies in a plastic bag. Include a return 

address for the cooler. T&pe bag under cooler Ud. 
• Overlap the lid and bottle and bottle of each sample container with custody seals. 
• Seal each container in a plastic bag. 
• F>ack medium aixl high concentraUon sampies in metal cans. 
• Cool low waters to 4* C. Cooling of low soils is opUonal. Do not cool medium or high concentration waters and 

soils. 
• Separate and surround cooler contents with vermlcullte or equivalent packaging. 
• Seal the cooler, overlapping the lid and body with custody seids. 
• FAX SMO a copy of the Traffic Report/Chain of Custody Form as soon as possible. Send SMO the pink copy of 

the rraffic Report within 5 days. 
• in column E RAS analysis indicate number of sample botUes sent for analysis. 

3. Sample Shipment Reporting 
• PHONE IN ALL SHIl'MENTS IMMEDIATELY TO SMO (or to RSCC. If instructed) 

Required information; 
Case land/or SAS) Number 
Dale shipped 
Number of samples by concentration and matrix 
Carrier and airbill number 
Next planned shipment 

Leave your name and a number where you can be reached. 
• Information for SATURDAY DELIVERJEiiS must be phoned In by 3:00 PM (Eastern) the preceding FRIDAY. 
• Report any delays or changes of scope (i.e.. changes in number of sampies to be collected, matrix changes, etc.I 
• CALL IF YOU HAVE ANY QUESTIONS 

L'SEPA Contract Laboratory Program 
Sample Management OfTice 
I'.O. Box 818 
AJe.xandna.VA 22313 
Phone; (703) 557-2490 

(703) 684-5678 
FA.K: (7031 683-0378 
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^TBTT C 

TARGET COMPOUND LIST (TCL) AND 
CONTRACT REQUIRED QUANTITATION LIMITS (CRQL) 

NOTE: The values in these Cables are quancitation liaits, not absolute 
detection limits. The amount of material necessary to prodxice a detector 
response that can be identified and reliably quantified is greater Chan that 
needed to simply be detected above the back^ound noise. The quantitation 
limits in these tables are set at the concentrations in the saaqile equivalent 
to the concentration of the lowest calibration standard analyzed for each 
analyte. 

Specific quantitation limits are highly matrix dependent. The quancitation 
limits listed herein are provided for guidance and may not always be 
achievable. 

The CRQL values listed on the following pages are based on the analysis of 
samples according the specifications given in Exhibit D. For each fraction 
and matrix, a brief synopsis of the sampling handling and analysis steps is 
given, along with an example calculation for the CRQL value. All CRQL values 
are rounded to two significant figures. For soil samples, the moisture 
concent of the samples is not considered in these example calculations. 
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TARGET GOMPOUNT LIST (TCL^ AND CONTRACT REQUIRED QUANTITA' TION L 

Quapqi cation Li ,mics» 
Waper 5oii 

Pesticides /Ar odors CAS Number ue/Kp { Ol 

98. alpha-BHC 319-84-6 0.05 1.7 
99. beta-BHC 319-85-7 0.05 1.7 5 
100. dalta-BHC 319-86-8 0.05 1.7 5 
101. gaaow-BHC (Lindane) 58-89-5 0.05 1.7 5 
102. Hepcachlor 76-44-8 0.05 1.7 5 

103. Aldrin 309-00-2 0.05 1.7 5 
104. Hepcachlor epoxide 1024-57-3 0.05 1.7 5 
105. Endosulfan I 959-98-8 0.05 1.7 5 
106. Dieldrin 60-57-1 0.10 3.3 10 
107. 4.4'-DDE 72-55-9 0.10 3.3 10 

108. Endrin 72-20-8 0.10 3.3 10 
109. Endosulfan II 33213-65-9 0.10 3.3 10 
110. 4.4'-DDD 72-54-8 0.10 3.3 10 
111. Endosulfan sulfate 1031-07-8 0.10 3.3 10 
112. 4.4'.DDT 50-29-3 0.10 3.3 10 

113. Methoxychlor 72-43-5 0.50 17.0 50 
114. Endrin ketone 53494-70-5 0.10 3.3 10 
115. Endrin aldehyde 7421-36-3 0.10 3.3 10 
116. alpha-Chlordane 5103-71-9 0.05 1.7 5 
117. game-Chlordane 5103-74-2 0.05 1.7 5 

118. Toxaphene 8001-35-2 5.0 170.0 500 
119. Aroclor-1016 12674-11-2 1.0 33.0 100 
120. Aroclor-1221 11104-28-2 1.0 33.0 100 
121. Aroclor-1232 11141-16-5 2.0 67.0 200 
122. Aroclor-1242 53469-21-9 1.0 33.0 100 

123. Aroclor-1248 126-72-29-6 1.0 33.0 100 
124. Aroclor-1254 11097-69-1 1.0 33.0 100 
125. Aroclor-1260 11096-82-5 1.0 33.0 100 

* Quancitacion limits listed for soil/sediment are based on wet weight. The 
quantitation limits calculated by the laboratory for soil/sediment, 
calculated on dry weight basis as required by the contract, will be higher. 

There is no differentiation between the preparation of low and medium soil 
samples in this method for the analysis of Pesticides/Aroclors. 
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APPENDIX E 

SITE EVALUATION CHECKLIST 



SITE RECONNAISSANCE CHECKLIST 
GENERAL SITE INFORMATION WORKSHEET 

I. SITE INSPECTION TNPORVf AT^OM 

Date and time of the inspection: i / at : a.m/pjn 

WESTON persoimei performing the inspection: 
a. 
K 
c. 

J. Names of site owner or representatives present 
a. 
b." 
c. 

_ Names of regulatory officials present: 
a. 

c. 

5. Weather conditions during inspeaion: 
a. Temperature: degrees F 
b. Qoud Coven percent 
c. Rain/snow: amount 

n. GENERAL STTE INFORMATION 

1- Official site name / CERCLIS ID: (TXD_ 
2. Accurate street address: 
3. City and State: 

List current owner(s) name(s) and address(es): 

L List past site owners and addressess, if possible: 

5- Indicate ownership type ("C for current, "P" for past) 
a . Private e. Federal 
b . Municipal f. DOD 
c- County g. DOE 
d- State h. Indian 

Unknown i. Other (descn-be): 

Verify site location on a topo map, indicating the reason for any discrepancies bekiwr 



SITE RECONNAISSANCE CHB .JST 
SHE FEATURES WORKSHEET 

HL sn^ FSATVRra 
1. Draw a sketch map of the site to show the location of important site features 

Describe site access features: 
a. Locations where the site can be accessed: 
b. Major roads leading to site: 
c. On-site roads / pat^ and their condition: 
d. Location/condition of barricades impeding site access: 

3. List current/historic site occupants and landuse: 
a. 
b. 
c. 

4. _ Indicate the nature of the site occupant(s) (put corresponding letter from above beside type belov 
^ Lumber or wood products 1. Retail 

} Inorganic chemic^ m. Recycling 
c. Plastics or rubber products n. Junk/salvage yard 

____ Paints or varnishes O. Municipal landfill 
c- Industrial organic chemicals p. DOD 

A^cultural chemicals q. DOE 
g- Misc. chemical products r. DOI 
^ Fabricated structural metal products s. Other federal facili^ 
i- Electronic equipment L RCRATSDsite: 
j* Other manufacturing: u. RCRA generator: 
^ Mining and other exploration: v. Other RCRA: 

X. Other 
Status: a. Active b. Inactive or left site 

Describe buildings or other structures (occupant, <17^, location, use) 
a. 
b. 
c. 
d._ 
c. 

"7- Locate and describe the following: 
. Mumdpal water supply hook ups, if any 

^^ » * T « _ . «• . I'* Storm dram Inlets or discharge points 
c. Sanitary sewers 
^ Parking lots and other impervious surfaces 
e. Water wells 
f- Oil and gas wells: 
g- Mining activities onsite: 
h. Rail spur locations (usage): 

Pipehnes (owner/contents): 
rufc. : 

L 

j. Other 



'OTE RECONNAISSANCE CHEC JST 
SA.C FEATURES WORKSHEET CONTINUED 

IV. NATURAI.SrrFFFATTTRF5; 

1. Describe regional and site topography 
Determine the site surface gradient / slope 
Describe site and adjacent property vegetation 
Describe site surface soils (texture, color, structure) 

J. 

-• Describe site and local sur&ce geological features (lithology, structures, grain size) 

Locate and map nearby surface water bodies surface: 
a. Determine the dimensions and profile of each surface water body 

b. Describe flow rate and direction of flow, if any 
J 

c. Indicate the type surface water usage (fisheries, water intakes) 

Locate and map any springs, seeps, ponded areas or wetlands 

Locate and map any drainage swales or ditches onsite 

Determine the direction and destination of site ninoff 

other potentially sensitive environments 
a. 
b. 
c. 

V. OTHER NOTARYF. STTP Pt7ATTTRF<; 

Describe any other notable site features below: 



SITE RECONNAISSANCE CHE UST 
w -xE OPERATIONAL HISTORY CHECKLIST 

VL SITE OPERATrn]^Ay HISTORV 

1- Describe the exaa types and quantities of wastes stored and generated (whatAvhen): 

b._ 
c. 
d._ 
e. 
f." 

" locations of historic waste disposal practices onsite (check as source area below): 

^ descnbe historic buildings, storage areas or process areas no longer obvious onsite: 

_ Determine the current/historical number of occupants or workers onsite daily 

. Descnbe in detail the current/historical processes used onsite: 

. List site environmental related permits (RCRA, TACB, TWC, TRRC, TDH, etc.) 6. 
a. 
b. 
c. 
d." 

manifests or other records available 

8. Describe other relevant facts concerning site operations: 



4. 

^rrE RECONNAISSANCE CHEC "ST 
POTENTIAI /ASTE SOURCES IDENTIFICATlUN WORKSHEET 

Check the potential waste sources below which are found onsite: 

1- Dry wells or injection wells 

-• Ponds, lagoons or other surface impoundment 

3. T .andfTlk 

Land treatment or land farmiTig areas 

Areas of contaminated soil 

Storage tanks or other nondrum containers 

Drums or drum-like containers 

Incineration areas or bum pits 

Piles (Chemical, scrap metals, tailings, etc.) 

10. Ventilation systems 

11. Hydraulic lifts 

12. Pits or siunps 

13. Transformers 

Contaminated sediments or surface water with unidentified source 

Contaminated groundwater with unidentified source 

16- Other source type (describe: ) 

17. No sources identified 



1. 
1 

3. 

SHE RECONNAISSANCE CHEC JST 
W/., xE^SOURCE DESGKIFnOIf^WORKSeEEr 

(Compictc one sheet for each source area) 

Assign waste source a name for identification: -
Status of source area (closed, inactive, active) 
Locate the source area on a map and describe location: 
Measure the dimensions of the source area: 

5- Determme the length of time that the source area contained waste: 
6- Describe the method of source containment and degree of maintenance: 

Describe the method of secondary mntainmgnt and matntftnanrf!? 
Indicate the current and histarical contents of source area: 

a. Nfetait L Paints^ngments/dyes 
b. Inoxganics j. Solvents 
c. Organics k. Labaratory/hospital waste 
d. Radioactive waste L Construction/demolition waste 
e. Pesticides/herbicides m. Adds/bases 
f- Oily waste n. Munidpal^esidential type waste 
g- N&nng waste 1. Other (describe) 
h. Explosives 

, Describe the plq^cal state of the waste (check one) 
a. Solid b. Powder 
c. Liquid d. Sludge 
e. ____ Gas 

10. Determine the location of waste generation: 
2u onsite b. offsite (generator): 

ll* Indicate who authorized waste deposition: 
a. Present owner c, Unauthorized 
b. Former owner d. Unknown 

12 . Assess the accessibility of the source area to the public: 
^ Accessable b. Nonaccessable (why): 

13 . Current and historical high level of containment 
14 . Me^od of secondary contaxmnem and degree of maintenance 
13. Indicate if there is visual evidence of a release 

^ Discharges or waste streams (Indicate receiving body): 
b. Leachate outbreak 
c. Spin or leak 

Chher type of release (describe): 
1^- Indicate if there is visual evidence of cnntflfninfltinn around source 

2- Stained/contaminated soil (area): 
b. No evidence of 

17. Describe cover over the source area 
a. Engineered cap 
b. ___ Buried (w/soil, asphalt, etc,) 
c- Other (Roof, tarp, etc) 

1®* Functioning'collection or venting system (describe in detail) 
1^- Evidence of biogas. release (odors, vapors, FID response) 
20. Describe Vegetation around source area: 

a. Type axid degree of vegetation: 
b. Cnnftition of vegetation (stressedAixiaftected): 



Vm. OFFSTTE SURVEY 
1 . Describe and locate c- ^ map adjacent and nearby siles o£ intcresc 

a . 
b . 
c . 

2 . Map locatian of public facilities (schools, day care Polities, parks, etc.) 
a . 
b . 
c . 

3 . Determine the loratin?? and number of residences within a 1/2 mile radius of the site 

4 . Determine the population of workers, schoolchildren, etc in areas near the site 

5 . List alternative source sites within a four mile radius: 
a. Automobile service stations 

1. 
1 

! 
b. Dry cleaners 

1. 
1 

c. Mannfacturing/industtial sites 
1. 

d Rail loading areas 
1. 

e. T ^ndfin« 
1. 

f. Other sites 
1. 

6 . Locate and describe surface water bodies as follows: 
a. Distance to probable point of entry of a waste from the site 
b. Flow rate and direction of flow 
c. Storm drains dischargmg into the surface water body 
d. Potential targets along the surface water 
e. Branching in surface water flow path and effect on target 
L Tidal influence effect on flow 
g. Tributaries with alternative source sites 
h. Drinking water intakes 
L Hshing or other recreational use recreation 

7 . Locate and descrffie water wells in the distance limit, as possible: 
a. Locatian of weB and distance from site 
b. WeB owner and population potentially served 
c. WeB usage and completion information 

•? ; Pi€C 
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